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ANTISEPSIS AND ANTISEPTICS. 



I. — HlSTORY. 
FbOM EaBLIBST TiMBS to THB BeGINNING OF THB 

Chbistian Eba. 



No great disoovery, no epooh-making invention is or 
ever has been the produot of one brain. Inklings of the 
trnth háve illnmined the minds of others than the so- 
oalled disooverers or inventors; only in the ripeness and 
fallness of time is the aotnal birth of the fact culmi- 
nated and then by some one who, standing head and 
shonlders above the common throng, perceives the light 
and enlightenment of coming ages and proolaims the 
trnth to his fellow man. Newton was not the fírst to ob- 
serve that all nnsupported bodies fell earthward and not 
skyward, nor indeed was he the first to suspeot the 
existence of that matnal attraotion between all matter 
of the nniver e which we term universal gravitation. 
This had been suspeoted and supposed by philosophers 
for ages, but Newton first elacidated and demonstrated 
the primary laws by whioh ita acX\o\i ^^^ ^qt^^twí^^ — 



this alone was soffioient to render his "Prinoipia" im- 
mortal. Colnmbns was not the first mdividual to suspeot 
the existence of a new world, nor indeed to actually dis- 
cover it; others had gone before him, others had been 
as brave and daring, others strong in the oonrage of 
their own oonviotions had accomplished as much as he, 
but the time was not ripe, the world was not ready to 
profit by their works nntil the ooming of Columbus, 
who owed so mnoh to the prior discoveries of the 
brave and hardy Norsemen — for he had undonbtedly 
made himself familiar with their deeds and dis(K)yeríeB 
during his voyages to loeland. It was the good fortane 
of Columbas to háve his discoveries followed np and 
developed by others than himself. Just so Lister is 
neither the discoverer nor inventor of antisepsis, though 
to his work, to his investigations and to his tireless 
energy the world owes a greater debt of gratitnde than 
to any other single individnal. So then, mindfnl of 
the fact that Lister was not the discoverer of the 
agenoy of microbes in the causationof fermentation, 
putrefaction, still as the originator and elaborator of 
the first well defined and systematic method of oom- 
bating pntrefactiv fermentation he rendered such ser- 
vice to mankiud as to hand his name down to pos- 
terity as that of one to whom we owe an incalcnlable 
debt of gratitnde. It matters not that his methods háve 
been and will probably yet be radically modified, the 
broad and generál principles npon which they are 
founded remain the samé, and indeed will probably en- 
duře as long as snrgery is a branch of the healing art. 



Heace, thongh trne aDtiseptic Borgery ia mnch oldei 
than Lister himaelf] thie can ia Dowise detract from thi 
debt wbich hnmanity owe« lo bim. 

ThiB sabject, involviug as it does tbe bittory of 
progreeB in all bTancbes of medical science and inlimate- 
\y aasociated with tbe lifefaistorf of tbe theoriea of 
fermentatioD aa well as tbe discovary and development 
oí tbe microscope, is a most volaminous one and mnat 
be traced by degrees and stagea. 

Fermentation and putrefaction are atrlclly analogons 
procesaea or conditiona, induced by tbe presence of 
minuté living orgaDÍsms, wbicb bighiy complez organío 
bodiea undergo wben subjeoted to proper conditiona of 
heat, moistnre and atmoaphere. It baa been satiafac- 
torily demonalrated that putrefaution and fermentation 
oniy supervene wben particles oř organiama from witb- 
out gain accesa to tbe pntrefying oř fermenting maaa, 
wbetber tbat be dead or living tiaaae. This germ 
tbeory of pntrefactioD ia tbe only view at tbe baaia of 
BDtÍBeptio anrgery and of wbiob the ezbibition of anti- 
zymotio druga, or antiBeptioa, ia only one feature. Then 
Bntiaepais oonaistB of snob management of a caee aa to 
prevent tbe oconrrence of putrefaction in any part cos- 
oerned. Wb«n tbis baa been attaioed, surgery becomes 
Bometbing entirely di&erent from wbat it ušed (o be and 
both injnriea and diseasea formerly regarded as formida- 
ble or hopelesfl, progress Barely and quietly tovrard re- 
coíery. Tbis germ theory declares that the putrefaction 
of organic aubataDuea under BO-oalled atmospberic ín- 
^.flaenoe ia ncl effeoted, ae foimert^ %a,^^t«,«\, Ni-j "ůsi-fc 
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oxygen of tbe air bat by living organisms derived from 
germs floatÍDg in the air or as a oonstitaent of dast, tbe 
fírst Btep towards tbe establisbment of tbis tbeory was 
tbe discovery of tbe yeast plaDt (Sacobaromyoes cerevi- 
bÍ8b) by Cagniard de la Tour in 1836. Tben we may un- 
derstand by tbe term sepsis tbe existence of a oondition 
in wbicb infectioQS or patrefactive germs are present, 
asepsis, tbe entire absence of sucb germs and antisepsis 
tbe condition secured by any metbod wbereby tbe 
growtb and fermentative action of tbese peculiar and 
lower forms of organic life are more or less impeded, 
wbetber tbey are totally destroyed or simply rendered 
innocaoas. An antiseptic or antizymotic drug is one 
wbicb bas tbe power of preventing putrefactive decom- 
position and wbose power is evidenced by tbe ability 
to prevent tbe development of bacteria or micro-organ- 
isms in a medium suitable or favorable to tbeir growtb. 

It tben becomes tbe office of tbe practitioner of anti- 
septic surgery to witbdraw all obstacles to tbose opera- 
tions of Nature wbicb naturally tend to become repara- 
tive in effect, since it is nature wbo beals tbe wound, 
wbile tbe surgeon prevents any interference witb ber. 
normál efforts to tbat effect. 

Tbe metbods of preventing organic decomposition 
depend entirely upon tbe removal of some one or more 
of tbe conditions necessary to tbe accomplisbment of tbe 
process, no matter by wbat means effected, for instance, 
by tbe extréme elevation or depression of temperature. 
Tbe prcservative effects of cold are wellknown; ani- 
mals bavě been found nndecomposed, in tbe ice of Sibe- 
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ria, belonging to extinct speciea and wbiob must 
boen embalmed and eDveloped íd tbe ice for ages. 
boiling temperatare coagulates albumen, killg organiema 
and arreste putrefaotion, Tbeee two operatioDa are 
probably tbe most familiar and uommon of tbe proceasee 
by wbiob antisepsíe may be Heuured, but are not alto- 
getber adapted for eurgical ase, for reaeoDS wbiob are 
obvioua. With tbiB brief preface we may proueed to tbe 
oonsideralion and development of tbe eubjeut in band. 

Tbe most remarkable cbaracteristio of the present 
age Í8 ite desire to connect itself witb preoeding agea; 
to learn bow lbe things, wbícb now are, grew and the 
orígins from wbicb tbey eprang. In science aa eUe- 
whete, one diacovery grows oal of another and oannot 
appear wilhout ita proper anleoedent. In the earlíeat 
ticQes of wbiob webave any recorded bitttary, mankind, 
aa now, had recourae to the skill and art of the phy- 
BÍcian, for indeed, medicine ia probably aa old aa man 
bimaelf. Bot naturally tbe syetem of medicine ihen in 
vogue waa somewbat crude and ineSeclual aa oompared 
witb the statUB of lbe profeaaion of tbe preaent day. 
Tben, and indeed nntil oomparatively recent times, the 
sole aim and object v( tbe phyaioian seemed to be tbe 
ase of aubatanoea wbích would make a wound beal, 
make fleab grow and make it firm, to make a good oÍ- 
oatrix and lo make a good reoovery, aa tbougb tlie pby 
aician bimaeUcouId exerciae oreative power. Amid all 
of tbeae efforta nátuře was loat sighl of, aa waa alao tbe 
parta and funotiong which sbe muat, and sbe alone oan, 

líorm iu lbe bealing of any wound. Ko altentioii 
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waB given to the woand and its nataral tendenoy to heal 
if nninterfered with; all natural tendencies were looked 
upon as vicious and as Bomething to be combated. 
Nevertheless some bright minds, from time to time, re- 
alized the andesirability of interference on the part of 
the physioian or sargeon and protested against the 
methods in vogae in no nnoertain toneš. This and thia 
alone is the ohief virtae of antlseptio principles that the 
natural operations of reoaperation and repair are al- 
lowed to progrsss absolately free from any eztraneona 
or inhibiting oondition. 

Pntrefaotion is bot one form of fermentation, henoe 
the history of antisepsis and antiseptio snrgery is in- 
timately associated i^ith that of fermentation. We 
háve no positive accoant of the íirst brewer but from 
history we glean the faot that his art mast háve been 
praoticed and its prodacts appreoiated more than two 
thousand years ago, for Theophrastas Uved and brewed 
nearly fonr handred years before the Christian era. 
The art of making wine, beer and other fermented 
liquors possesses suoh an old history, nntil a very few 
years ago no one knew the reason, the trne secret, of 
their formation, indeed the little knowledge of the sab- 
ject then existing was parely the result of empirical 
observation, the factSy the condiúiona of saocess were 
knpwn, but not the reaaons, This is neither astonish- 
ing nor unezpeoted when we oonsider that the micro- 
scope had to be invented and perfeoted before definite 
and positive information regarding the phenomena of 
fermentation and putrefaction oould be obtained. 




The earlieit records of msn's effoTts to OTeroorae th« 
ravages of time and lbe effects of decay are to be fonnd 
in tbe history of Egypt. Among the Egyptiani theie 
eSorta took the form ohiefly, of embalming the dead, 
wbioh witb them waa a religioiiB daty. Tbe prooeas de- 
mands a certain amount of kDOwledge regardlag ihe 
preBervalive qualitiea of the various gums, aroniatioi 
and spicee. After the decease of a person tbe tiret Btep 
toward embalming him wae the removai of the brain 
aod abdominal víecera; the riidimeDtary knowledge of 
anatomy poaaessed at this time was ovidenced by the 
cmde meana of removai of these objectíonable vieoera. 
After thie waa aocompliahed the body was ihoronghly 
vaahedand oleaned, aromatica and aptcea betng lavíah- 
ly ušed; Ihen for seventy daya waa the body sobjected 
to tbe action of a solation of aalt when it was removed, 
and after being oovered witb gam oř bitiimen, wrapped 
orswatbed in ololhs in wbich varioua giíms and apioes 
were liberally enfolded. The body, in a suitable re- 
oeptacle, was then placed in tbe tomb to await wn- 
changed the anmmons to tbe Elysian lields of Aahlu. 
Here we háve, oiade as it is, one of the firat systemati- 
oally recorded attempla at the enclusion of what was 
dimly thought to be tbe cause of deoay, what ia modera 
asepaia but a more elaboráte, finiabed and encceasfal 
attempt to secure the aame rssults? 

We are more or leas familiar with the aklll displayed 
by the Chineae in lbe manufacture of gunpowder and 
BÍIk, we háve read of the wonderful reoorda of asttolo- 
gical Bcience in whicb the ancienl A.Bft^ťxaua %'0'^'»«*'í^'i 
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attest their knowledge handreds of yearfl before the 
time of Christ; we stand amazed at the marvelous oivili- 
zation of the anoient Egyptians with their oomprehen- 
sive Bchemes of irrigation and agricnlture and their ao- 
oomplishments in the arts and manufactareR, prodaoing 
fabrioations which to this day are only excelled by 
natare heraelf. We are also familiar with those master- 
pieoes of engineering ingenaity, hoary with age, and 
offering an archetype whioh none háve sinoe followed 
and the processes of whose oonstraotion none háve been 
able to fally explain. These wonderfal examples of 
skil], genias and ability sabstantiate, beyond peraHven- 
ture, the faot that these nations had attained an en- 
viable degree of civilization and a high degree of in- 
telleotaal development. With a proper anderstanding 
of the powers, aptitudes and possibilities of the anoient 
Egyptians before as, it seems more than incongraons 
that in their history the medioal art was not permitted 
a oommensurate enlightenment and erudition or that a 
degree of perfection was not attained in keeping with 
their progress in the several phases of their marveloas 
civilization. The art of embalming presents such re- 
markable results that we are constrained to pláce it 
among the greatest of the aohievements of this wonder- 
fal people. In medicine and the oollateral branches of 
science the ancient Egyptians showed as great aptitnde 
and as mach nataral competency as in other matters; 
bat the medical art was shackled by mystio praotices 
and amalgamated to irrational forms of worship by 
the ^overning priestly ólasses. They were ever ready 



n 



to conatrae independence of thougfat and action as a 
thr«atened encroachment upon their own arrogated pře- 
rogativea or powera; their aotion and power rendered 
any atterapt at weakenlog oř prejudice of tbeir inveati- 
tnrea ímpoasible. 

Among the Greeks we tind some inklÍDgs of the trnth 
aa early an the middle of the fifth uentury before Chriat 
and at that time by Empedocles, who had vagae bus- 
picioDH of the existence of coiilagia and miaema Íq lbe 
atmoHpbere. Agrigentiim had euffered a peetilential 
plagae for aeveral BeaBona when Empedocles notioed 
that it only origÍDated when the sirocoo prevailed and 
tbin btew from the aoutb-eaBt wbere it oame through a 
Darrow gorge; Empedocles walled up thÍB gorge and 
Agrigeatam BufEered no more, 

Among the Jewa we íind, from the book of Levitíoua, 
a primitive appreoiation of the nátuře of aome diseasea; 
oontagion was dimly understood aod also the porifying 
«ffecta of fire, but no reason for this wae known. It ia 
probable that the Bebrews, duriog the period of their 
bondage in Egypt, tearned many things from tbeir task- 
maeterB. MoBes waa educated at tbe court of Pharaoh 
and waa deeply vemed in the ao oalled mjBtic loro of 
the period. The Jewiah onatom of oircumcíaion, at 
leaat, mnat give ns some feeling of respeot for the 
methoda of propbylaxis then prevailing, no matter how 
ornde. 

We diaoover, however, among the Jewa the aame 
tendenoy displayed by tbe Kgyptiang, that ia the re- 
Ction of mediciae lo Ihe príestly claaa, oř Levites — 



( 



12 

they took entire oharge of medioal affaire and asflooiated 
them with their priestly funotions. Their arroganoe in 
saoh matters and their intoleranoe of all advan«3einent 
whioh did not oome through them is shown by the faot 
that in Salomon'8 time a work appeared, sald to háve 
been written by the sovereign himself; this work pro- 
fessed to teach how to treat disease by means of nata- 
ral methods. It was seized and destroyed by the high- 
priest Ezeohias, beoause he thoaght that it woald 
damage the interests of the priests and trencb upon the 
prerogatives of the Levite order. 

This brings as down to the Christian era. 



II — HiSTOBT. 

Fbom thb Christian Eba to thb Bboinnin« of 

THB ElOHTBBNTH CbNTUBY. 



To quote the words of Dr. Pepper, in his presidential 
addresB to the Pan-Amerioan Medical Congress so re- 
oently oonvened at Washington, D. C: ^'Modern medi- 
oine has made more progress in the past twenty years 
than in the whole of the twenty centaries preoeding 
them!" Hence we can ezpect no remarkable strides in 
the history of antisepsis in the earlier days-^-nay, even 
eenturies— of even oivilization itself. Indeed, positive 
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adv&noement woald be impofleible witbout the inv&lna> 
ble ald of tbe mioroscope, upon whose premaíon and 
oertaiuty all modero progrese in such directioa ia baited. 

In the seventb century after lbe inauguration of the 
Cbristian era Paul ďE^ineta Uved and flourisbed. Ue 
úondemned all measurea uaed by phyaiciaaa wbicb teod- 
ed to biuder tbe aotion of Nátuře. He also declared 
tbat we muat attribute to Nátuře berself tbe succeasíve 
cbanges presected by wounda in tbe proceas of repair, 
Tbis is a dialinct advance wben compared witb tbe pře- 
vioQB opiniona tbat a pbysioian poaseeaed and eould ex- 
erciae a roodified form of oreative power in the treat- 
ment of wounds and traamatisma. 

Medlcine, as waa all learning, waa plunged into lbe 
atter darkneas of the ignorance and auperdtition of tbe 
ao-oalled Dark Ages, oniy to revive in tbe Renaiaeanoe. 
ConeeqiieDtly it waa nearly aeven bundred yeara before 
even a faint glimmer of light pierced tbe Cimmenan 
darkneati. Tbe tbirteentb century witnesaed the birtb 
of Rogeriua, of Lanfranc and of Bruno, eaob one of 
wbom beara au imporlanl reiation to tbe development 
of tboae ideaa whieh háve cnlminated in modem anti- 
eepsis anď aaepais. Rogeriua vigorougiy proteated 
against tbe use of any dresaing wbiuh wouid autagonlze 
in any way tbe natural operations of repair; he a 
only wine and honey, aa looal applioationa. Bruno 
Btituted tbe practice of cloBÍog all inolsed wounds at 
oDoe; wounds witb loss of substaace be oauaed to sup- 
purate, unlens the nervea were injured — inwhich case he 
W(M afhtíd that putrefaetion mighl cause spasmf Here 
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we háve a dim bat oertain appreoiation of the repara- 
tive inflaence of the prooess of granalation, bat, slili 
more wonderfal, a most aoourate hint at the etiology 
of tetanari as elaoidated by the soience of to-day. 

Daring the nezt two oenturies, the foarteenth and the 
fífteenth, the obsolete methods of praotioe were almost 
wbolly ooDtinaed; in faot, this period was marked by 
little or no advanoement of any valae or praotioal im- 
portanoe. 

De Vigo, in the fífteenth oentary, first enunoiated his 
falše and pemioioas dootrine as to the poisonoas natare 
of gunshot woands. Notioing the freqaent infeotion of 
open and exposed wounds, he ascribed the effeots ob- 
served to the presence of alr and deelared that acoess 
of air to the woand was, per ae^ highly objeotionable. 
He made use of varioas powders as dressings, some of 
whioh were andoubtedly antiseptio in their natare, — 
not that he knew of the presence and ezistenoe of saoh 
germs as cause putrefaction, or the germicidal virtues 
of such agents as he ušed, but that empiricism, ezperi- 
enoe, had tanght him that benefít foUowed their appli- 
cation. 

In 1542, Michel Ange Blondus discarded all of the 
snrgical dressings in use at that time and advocated the 
use of water for such purposes. After arresting hemor- 
rhage and removing foreign bodies he applied dressings 
which were soaked in water. 

From this period begins the reál history of the begin- 
nings of modern treatment. The two most influential 
persons in laying the foundation of such methods were 
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Paracelflui and Pare. Phillipas Aureolns TheophrutDS 
ParacelsuH Bombastus was born &t Eíneiedetn, near 
Znrich, the year following the di§covery of Amerioa — 
ID 1493. He cpent the early part of hU life aa a teaober 
of Borgery at Basle. In llie treatment of wounde he 
aimed solely al aiding, and not oombating, Nature. He 
Btrenaously insieted tbat Nátuře alone was oompetent 
for the task of repairing wounds, that non interference 
wae the best policy. He bsUeved in the existence of a 
juice in ihe body whioh kept the tisenea in bealth and 
in proper repair wben injured, [n bia opinion tbe offioe 
of llie Burgeon waa to prevent any alteralioQ ín thi§ 
liqaid, whiob migbt reanlt from coDtact with tbe aír oř 
other aocident He thought tbal Natnre waa uaually 
eaffioient for tbia, aa was to be Heen in the wounda of 
tbe lower animala, — lbe esaentiat thing, be dectared. 
non>ÍDterfereDoe witb Nature. Hia uae of medicamenU 
WM only for the preaervation of thia jnioe and tbe pře* 
vention of ita corruption oř putrefaction. It ía known 
tbat he made nee of ailver wire auturea and batbed or 
injected wounda with a aotution of Plumbic acatate 
(Liqaor Saturni). 

Ambroiae Pare (1509-1684) adopted these views. He 
mentioned a uumber of topiual applíuatione; bia great 
aim waa to Iieep tbe part atCJiest. Jeannel, in hia work 
"De VJnfection Purulente" qootea paaaagea from Pare 
wbich ahow that he attrlbuted the fever wbíoh aoeom- 
panies wonnda to a putrefaction of pus. He waa tbor- 
oagbly impressed witb the faot that the oflice of thea 
physidan was to asaiat Natnre, for he aays: "Or cestfti 
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premiére et generále indication est parfaite par natare 
oomme le principál agent, et par le ohirurgien oomme 
ministře de natare; et si natare n' est forte, le obirar- 
gien ne pourra venir a sa fin pretendue." Moreover, he 
looked upon pure air as benefícial to a wound and to the 
patient; bat tbe air of siokrooms and camps be declared 
to be loaded witb miasms and therefore very dangerous, 
— t'^ %8 the miasma in the air rather than the air itself 
which prove dangerousy lie concluded. Tbis was a re- ' 
markably acoarate, tboagb orude, statement of tbe basis 
of antisepsis and modern antiseptio treatment tbree ban- 
dred years before its birtb! Tbanks to tbe writingSy 
teacbings and inflaenoe of tbese two men, old ideas be- 
gan to give way to tbe newer and traer view tbat Natare 
is tbe only bealing power and tbat ali tbat buman skill 
and knowledge oan do is to remove anytbing wbicb in- 
terferes witb tbe nataral operations of repair. Pare 
looked espeoially to tbe oonstitation, strengtbening it 
and removing looal distarbing oauRes in aooordance witb 
tbe time-bonored teaobing of ^^ToUe causám?'* 

Jean André Delaoroiz (1573) was one of tbe most 
saooessful sargeons of bis time; be adopted, to a oertain 
eztent, tbe views just related in regard to tbe powers of 
Natare and tbe offioe of the pbysioian. He ušed anti- 
septio substanoes largely, indeed be strongly reoom- 
mends saob mild antiseptios as tbe etbereal oils and 
aloobolio substanoes. After arresting bemorrbage and 
removing foreign bodies, it was bis custom to wasb a 
wound witb a detergent liqaid and tben apply plasters 
composed cbiefly of pitob and oil of turpentine. Tbe 



resalts whioh be obtained by his methods were ezoep- 
tionally good. 

Francois Aroaeas (1574) simpliíied ezceedingly the 
existing sargioal methods, indeed his was the simplest 
of methods; it is remarkable for its olose approach and 
likeness to the modem proceduře. After arresting 
hemorrhage and removing foreign bodies he washed 
the woand with aloohol or wine and myrrh and then 
secared ooaptation by means of siitares — leaving an 
opming^ if necčssary^ which waa kept patuloua by means 
of apiece of lint. He then applied a balpamio prepara- 
tion. Here we háve the íirst praotical and successfal 
attempt at systematio drainage of wonnds. The meth- 
ods of Aroaeus gave remarkable results — indeed, it is 
really a fair antiseptio metbod and is not far removed, 
in its generál principles at least, from oar modern idea 
of an aseptio one. 

Wurtz (1596) lived in terror of what he believed to 
be the contaminating influenoe of air upon wonnds. So 
far did he oarry his fear of his bugbear that he kept the 
dooř of the siok-room tightly fastened while he ohanged 
the dressings as rapidly as possible. 

Near the end of the sixteenth century Vicary made 
ase of balsams and balsamio preparations for dressinge 
and with exoellent results. 

The greatest and chiefest advanoes made during the 
sixteenth century were the reassertion, in no uncertain 
toneš, of the part played by Nature as the principál agent 
and healing power in the process of repair, the relin- 
qnishment of all idea as to the power of tibi^ ^Vl^^^^q.v^^Ql 
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in making flesh or tissue and the abandonmeDt of the 
idea of ^^feedíng" woands. We notě, daring this 
períod, the fírst recommendation to apply antiseptio 
Bubstanoes to woands; this was the resalt of the obser- 
vation of the puocess attendent apon the ase of šach 
agente, as in the oase of the balsam of Arcaeas which 
acqaired great fame. It was during this oentary that 
the fírst deolaration of the infeotious natareof air, oř its 
constitaent imparities or contaminations rather, was 
made; also the first orade and somewhat grotesqne at- 
tempt to ezclude air and its infeotious prinoiples from 
woands. We observe also, at this time, the first at- 
tempt to drain woands of the morbid prodaots and se- 
cretions upon whioh pyogenio and pathogenio mioro- 
organisms flourish. Suoh methods were, of course, 
largely the resalt of either ohance, shrewd observation 
or empirioism for there was and could be no correot 
knowledge of the prinoiples involved in šach practioes 
or in the attainment of suoh resalts — in other words, 
lacking soientifío precision and devoid of soientific arma- 
mentaria, systematio observation and study was almost 
an utter impossibility, hence the only reoourse was em- 
piricism and observation. Paracelsus, though correotly 
named Bombastus, rendered an inoalcuiable service to 
medicine when he so soathingly denounced slavish ad- 
herence to old and obsolete methods of practioe; he was 
among the first to assail, with dauntless intrepidity, the 
very teachings of Aristotle and others whose opinions 
and doctrines had prevailed for centuries — he was a 
revolntionist of a most pronounoed type. Thanks to 
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'^ňm, many obsolete prooedares were eent kurtling 
the abyss uf chaos acd oblivion. 

Magatua (1616) i» among tbe lirBt vhom we 
the dawD of the eeveiiteentli century. He tboronghiy 
appreoiated aod iosiBted opon the importance of rest 
the treatmeat of wounds. He revived the dootrine of 
the evil effecte of air upon wounda; he ulaimed tbat tha 
sir was fnll of miaBme whioh affeot tbe partB witb wbich 
tbey come in contact. This waa indiaputahly proven, 
he ihoughi, by the faot lhát a punctured egg began to 
deoay immedtately. Henoe, aotiog in accordance with 
hÍB beliefe, he Beldom changed dreBaingx for fear of tha. 
ooDtact of air and conaequent infeotion of the wound. 

The disoovery of tbe actual eiiBtenee of micro-organ- 
Isme may be said to háve been made by Antbony Van 
iLeenwenboek. Id 1U75 he observed, by ihe aid of a 
single lens, mullitudes of animalculse swarming in a 
drop of stagnant and palrid water whiub he had, by 
ohanue, placed beneath bJB glaaa. Thia íb the very firBt 
reoorded observation of such organUms and bas paased 
into hiatory as the incident of tbe diacovery oť tbe mi- 
orobeB, Thia samé aatute old Bcientiat, in 1683, discov- 
ered small, motile bodies in tbe macus of tbe mouth 
and gave clear and minuté descríptionR of their appear- 
aooe and movementa; be also diBOOvered the esiatenoe 
of mi cro- organ iems in the Fecea and in the tartar of the 
teeth. From bia drawinga and remarkably olear de- 
flcriptiona of the bodles there is very liltle reason to 
doubt that he eaw wbat are known to modem baoteri- 
ology aa bacteria and vibriona. While Leeiiwenhoek 
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disoovered such bodies he had no idea of the important 
role which the result of his disoovery was to play in the 
practioe of medioine in years to ooroe. Nevertheless 
his disoovery is a most important one> laying, as it 
does, the first substantíal foundation for the snbsequent 
discoveries apon which the whole of the modem prac- 
tioe is founded. 

Robert Boyle, in 1676, made a most starthng deol 
ratiou in his ''Essay on the Pathologicai Part of the 
Physik/' it was as follows: 

''He that thoroughly understands the natnre of f er- 
ments and fermentation shall probably be much better 
able than he that ignores them, to give a fair aocount of 
divers diseases (as well fevers as others), which mUper- 
hapa be nevěr properly underatood mthout an inaight ťn- 
to the doctrine of fermentationaV (The italics are mine). 
When we consider that Leeawenhoek had made his dis- 
oovery only a year previously and that no ideas of the 
oonnection between microorganisms, fermentation and 
disease had, as yet, been promalgated, this statement, 
80 plainly and so unmistakably couched, seems to bor- 
der apon the marveloasly prophetio. Certainly in the 
domain of sargery, as well as that of generál medioine, 
Boyle's snrmise has been more than realized. 

Richard Wiseman (1692) was a man of remarkably 
good views and practices. In the coaptation of wonnds 
he advised the use of no violence. He declared that the 
process of agglntination is the work of Nature alone; 
that, since the blood is the nátura! gine, the physioian 
mast také care that it is good and support the patienťs 



Qse d[ LurpentÍDe and oooling and 
I dressinga and sprinltled powderfl 



I made ose of an aqneoas 
be recommended it as fol- 



Btrength. He made 
aetringeot lotions aí 
over large wouuds. 

Sir John ColbatcL (If 
Bolation of salphnrous ai 
Iovb; 

"It ia an exoellent medicíně, being taken by way of 
prevention ia Jafeuttons seaaODs; and I tbink if any 
medioine deservea Lhát name tbie doth deaerve to be 
oalled lbe trne propbylaoticon." 

Hia Novum lAtmeii Chirurgicum, wbiob appeared In 
1704, wae a moBt remarkabie treatiee — a new eurgíoal 
ligbt, indeed! He desoribed a medieament whioh he 
uaed which gave reaiilta comparable only to the reeults 
attained by the true aaeptic metboda of the preaent 
time. (JnfortunDtely be kept its compoaition a aeoret 
and concealed hia method alao, hence it haa become loat 
to tbe worid although the reliability and accaracy of 
tbe resulta attained therebj are suflioiently atteated to 
ÍDsnre tbeir trath; farthermore, tbe grapbio deecriptioii 
whioh he gives of the progreas of hia casea oould not 
bare been imagined, at tbat time, by any one who had 
Dot aeen and waa not practically faniiliar witb the facts. 
He deacribea with peculiar accuracy what we now oall a 
typical aseptic coursei nor can tbere be any doubt tbat 
he waa familiar with tbe fact of the vasoulanzation of 
the blood olot and ita replacement by new tiaeue, pre- 
olaely aa haa beeu deacribed by Lister, the modeni 
"Father of Antiaeptic Surgery." In bia preface be as- 
Betts tbat the methoda of former limea, and indeed of 
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his very own, were far from the best. He farthermore 
says, somewhat sigoifíoaiilly, that: '^The corraptíon of 
the natritive juice oannot be performed withoat a sort 
of fermentation and ii is the fermentation partionlarly 
that, fretting the iSbres, causes inflammation io woands 
and by entering into the blood and dividing its textuře 
oauses symptomatio fevers whioh freqnently prove so 
fatal.'' What marvel of a man háve we here! What a 
pity that he saw fit to retain a seoret whioh would háve 
oauBed his name to ring with praise through every age! 
The medioal profession completely ignored the teach- 
iňgs and resalts of Colbatch and indeed, altimately, al- 
most forgot them entirely; so that his brilliant mind and 
his brilliant work made absolutely no impression upon 
the history of medioal progress. 

He also referred to the faot that in all woands the 
patient was put on a low diet and, more often than not> 
blood was taken from him in large quantities, thereby 
greatly weakening him; he protested vigoroasiy against 
such a policy, but to no avail. 

Neudorfer thinks that Colbatoh's powder must háve 
been ammonic salioylate, on acoount of the smell of 
roses to which the latter refers. Its aotion is thas de- 
scribed by its user: "In all mcised woands, where my 
medicines háve been soon enough nsed and no other ap- 
plication preoeded, they are perfectly cared in a few 
days vnthout suppuration.^^ He also observed the pro- 
cesB of granalation and the organization and transfor* 
mation of the blood clot into new tissae. 

In the seventeenth centary bat little reál progress 
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was made by the medical profession. The attempt at 
exolasion of air from wonnds and the insistanoe apon 
meohanical rest, wh'oh in themselves were not new 
idead, were the ohief pointa promnlgated. Trne, we 
notě the disoovery of micro-organisms by Leeawenhoek, 
the remarkable declaration of Robert Boyle and the 
highly oreditable achievements of Sir John Colbatch, 
ali of which transpired in this centary, bnt these were 
brílliant individaal ezceptions — not one made a lasting 
impression apon the medical progrese of the time, in- 
deed they were hardly appreciated for more than a cen- 
tory. With these ezceptions, the history of the seven- 
teenth centnry is almost a step in retrogression when 
compared with the sizteenth centnry. 
This brings as down to the eighteenth centnry. 



III — HiSTORT. 



Fbom thb Bbginning of thb Eightbbnth to thb 

FiBST SiX DbGADBS OF THB PbBSENT CbNTUBY. 



The eighteenth century is somewhat remarkable for 
its dearth of illnstrioas names in the history of anti- 
sepsis, for very little trne progress has been made at all 
in that period. 

Augustin Belloste (lYOO) reiterated the teachings of 
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Magatns, to whom he allied himself. He insisted more 
partioalarly upon ooaptation — eyen of bony straotares. 

Parmanns (1706) made use of a lotion of his own by 
virtae of which he claimed to be able to "resist putre- 
faction, prevent ill accidents and také away tbe pain 
and inflainmation of a wound." This he ased in tbe 
treatment of all wounds, keeping the dressings moist- 
ened with it constantly and changing them every two 
or three days. 

Anel (1706) in the samé year pnblished his method 
of evacuating abscesses by a process of aspiration 
which left no open wound — similar in fact to the 
method of removing blood from the chest which was 
originated by Delacroix in 1573. 

Boerhaave (1720), so well known in the history of 
the development of the science of chemistry, claimed 
that the absorption of pus caused internal abscesses; 
this was a step in the direction of the somewhat more 
modem pyemia. 

Col de Villars (1741) insisted that dressings should 
be f requently changed, in order to prevent pntref action. 

Heister (1753) made extensive use of balsams in 
order to remove anything that might hinder the natural 
processes, especially suppuration — which he classed as 
such . In order to remove the products of suppuration, 
which he correotly deemed unwholesome, he made ase 
of drainage by means of openings and counter-openings. 

Bilguer (1764) was accustomed to fiU all of the re- 
cesses of a wound with an antiseptic substance and to 
lay over the wound a piece of lint which had been 
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dipped in an antiseptio solntion. He deoried the almost 
nniversal oastom of promisouous ampatation whioh he 
inveighed meroilessly. Indeed,. he claimed that ampa- 
tation might be almost totally dispensed wilh and gave 
both faotB and figares to aphold his teaohings. 

Dr. Pringle, in his ObaervcUions on Diseases of the 
Army^ published in London in 1765, oalled the at- 
tention of the medical profession to the íaot that oin- 
ohona bark, whether ased in decoction or in powder, 
possessed the power of preventing patrefaction of flesh 
for a time. The peculiar antiseptio qaalities of oin- 
chona and qainia háve been more recently investigated 
and confirmed by Mayer, Pavísi, Hallier, Herbst, Folii, 
Binz and Bochefontaine. 

Percival Pott (1768) sealed wounds very effeotaally 
in cases óf oompound fractare; bat, at the samé time, 
he insisted npon the maintenanoe of proper drainage by 
means of openings and oounter openings. 

The valnable preservative effeots of sulphnrous aoid, 
its gaseons anhydride and its salts were known as early 
as the year 1771. 

Mnller (1773) made an atteropt to olassify the minate 
organisme whioh had been observed by others. Although 
Leenwenhoeok first observed mioro-organisms in 1675 
it was nearly a centary before an attempt was made to 
define the oharaoter of these organisms and to olassify 
them, The knowledge of the sabjeot possessed at this 
time was of a most radimentary and elementary natare, 
henoe Maller'B work possesses naaght of interest savé 
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the faot that his was the iirst definite attempt at ays- 
tematio olassification. 

BeDJamin Bell (L784) made nae of drainage in 
woandn, usiog leaden tnbes for that purpose. He ad- 
vised the employment of simple wound dreasing, and 
also that all panctares of the skin, eto., shoald be val- 
vnlar in oharacter so as to prevent free aocess of air and 
objectionable matters to the wound. 

In 1785, Lombard and Percy learned that a oertain 
Alsatian physician possessed an infallible remedy for 
wounds. This infallible remedy proved to be pure 
river water which was ušed with magio phrases and in- 
cantations. Upon trial they found the water to posaesa 
the samé effioacioas virtaes even when ušed without the 
magie phrases. 

John Hunter (1792) taught that air was harmleaa aa 
far as its influenoe upon wounds was concerned and that 
inflammation was due to an inherent tendency of 
wounds. He instituted researches on the healing of 
wounds beneath a soab — these researches were of maoh 
importance and interest. He also maintained that the 
process of healing must be left to Nature. 

August Gottlieb Riohter (1799) made use of openinga 
and counter-openings for aid in the removal of pas. 

And thus the century oloses, without one discovery 
of importance, devoid even of one plausible and im- 
portant theory. Down to the time of Priestley'8 dis- 
covery of oxygen, August 1, 1774, the deleterions 
effects of air, with few exceptions, were supposed to 
be due largely to temperature. Pare had declared it aa 



bia belief that such effectB were dne to miasrns; othere 
looked npon thti pntrefaction of the disoharges from ihe 
wonnd ae lbe sourue o( tbe evil and, as in the casea of 
Colbatúh and Bilguer, encoeeded somelimeG in prevent- 
ing aoch pntrefaction. Mayow, in tfae lalter part of the 
eeventeenth century, declared that all fermentation waB 
due to tbe "nitro aena! spiril" of the air — from bia ao 
cnrate deEt^ription this "nitro-aerial spirit" was nothing 
more nor lesa tfaan oiir modem oxygen. Benjamin Bell 
bowever, in the latter part of the eighleenth century, 
disoarded all of tbene vietrs, holding that the trouble 
was cansed ohiefly by "&xed air" (carbon di oxid)^ 
Thla viev of Betl's, erroneona aa it waa, was developed 
and aocepted by many, down until the very days of 
modem anliseptie surgery. 

The tirst name of any interest to altract otir atlentíon 
in the inception of the present century is that of Von 
Kern. He (1809) made the olaim that the only eeseu- 
tials in the treatmenl of wounds were cold water for tbe 
arreet of bemorrhage, warm water for dreasing, aome 
Bmall piecea of lint, abaolute mechauical rest and artiti- 
cial heat. So popular did these views beuome tbat they 
were adopled by Von Walther of Bonn, Fritse of 
Prague and by Lister himself — indeed these methods 
of wound treatment continaed in vogue in England 
nntil about thirty years ago. 

Tbe antiseptic and preaervative propertiea of coaUtar 
were reoognized by Chaamette (1815), by Gnibourt 
(1833), by Sivět (1836), and by Bayard (1846). Tbe 
famoas panaoea, tar-water, reoonmi.ead«d eti V\^') "u^^ J 
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extravagantly by the oelebrated Biahop Berkley has 
beoome a matter of history, althoagh as far as praotioal . 
use is ooncerned it sleeps the sleep of eternal oblivion. 

Constant and intermittent irrigations of wonnds was 
recommended by many throaghout the present oentary 
but has been associated with the name of Langenbeok 
since the year 1839. 

However, before the processes of fermentation and 
pntreEaotion ooald be thoroaghly understood the mioro- 
scope had to be invented and brought to some degree of 
perfection. Leenwenhoeck, in 1680, fonnd yeast to be 
a mass of globules bat he had not the slightest oon- 
oeption of the faot that they were living organisms; 
this fact it remained for Caignard de 1a Tonr to elnci- 
date in 1836, which was the first step toward the estab- 
lishment of the radimentary tenets of what was to de- 
velop into the germ theory of disease. In the year 
1836 Caignard de 1a Toar determined that the yeast 
plant (Tor ala cerevisisB or Saocharomyoes cerevisise) 
was a microsoopic vegetable cell which, throagh in- 
crease in the namber of cells, broke ap sngar into 
alcohol and carbon di oxid. With the death of the 
yeast cell or when, throagh any caase, it coald increase 
no longer fermentation ceased. 

In this samé year Schalze proved that patrefaction 
was not due to oxygen. Gay Lassac had held that 
patrefaction did not také pláce in hermetically sealed 
vessels becaase the oxygen was exoladed therefrom. 
This objection Franz Schalze met by admitting air 
which had been drawn throagh strong salpharic aoid to 
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tioUed patreeoible liqaids; in whtoh oase potrefsation 
did not eupervene, thas ooiifiitiiigGay-LuBiiao'^ dootriue 
Qtterly. Thia wati confirmed by Schwann (1839), Ure 
(1840) and Helmholtz (1843), 

In tbe eame year in whioh Caignard de la Toar made i 
bis dJBCOvery and Schulze confuted QayLnsaac'^ doo- i 
trine, Donne (1836) notioed microorganisms in pna and i 
alsu íq ohanorous pnx — tli« latter dtfferent from tbe ' 
former aad uaaaing ite virulence. In the followíog year 
BeaapertliQifl and Adet de RoHeville notioed the latter 
organiame and declared thera to be the oause of pntre- . 
faclioD, in the next year (1833). 

In ISS*? Schwann of Berlin published the reeulta of a 
retnaTkable seriea of experimente in the phenomena of 
putrefaotioD, proving tbem due to organisms and not to 
the oxygen of the air. Uia esperiments proved that 
meat and otber albamenoids became decompoaed by the 
germe resident in the atmotíphere; he clearly estafo- 
líehed the connection between putrefaction and miero- 
soopio life, but thirty yeara elapaed before Liater ex- 
tended to woundfl and living Ůeeh the reaults of the 
reaearohee of Sohirann npon ilead flesh and animal ín- 
fneiona. Prior to Liater himaelf the poeeibility of some 
ench exteneion of the principlea had occarred to other 
minds, such as Beauperthuis and Adet de Roaeville. 
Penetrative, tfaoughtful mlnds bad apprecialed tbe fact I 
tbat tbe germa which uouid cause pntrefaotion of meat 
and dead fleab migbt alao aot with fatal effect npon the 
living flesh in the hospital or aiek room. Altbough the 
yiewB of Caignard de la Tour, SchwaiHa %'Il&%<ďD.'Q^]Al 
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were tested and oonfirmed by many learned investí- 
gatoFR, sQch as Ure and Helmholtz, they did not reoeive 
the attention dne them, they obtained no generál reoog- 
nition but remained the property of a few skilled ez- 
perimenters. It was admitted that the fermentation of 
BUgar wa8 dae to the torulsB but it was not admitted 
that putrefaction was dae to preoisely analogous agen- 
oies, yet the two processes present more than merely 
striking paralleU. 

In 1841 Dajardin, who had devoted considerable at- 
tention to the snbject, olassed bacteria among the infa- 
soria. In 1843 Helmholtz oonfirmed the dootrines of 
Sohwann and Sohulze. 

In 1849 Pollender deolared that he had obaerved 
organisms in the blood of animals that had died of 
splenio fever (anthrax). 

In 1850 two distingaished French obserrers, M. 
Davainne and M. Rayer, notioed small organisme like 
transparent rods in the blood of animals dying with 
splenio fever. They, at that time, however, attaobed 
no espeoial importance to the disoovery of this faot. 
Eleven years later Pastenr published his masterly 
memoir on the fermentation of butyric aoid and de- 
soribed the organism which provoked and cansed such 
fermentation; after reading this memoir Davainne oame 
to the conclnsion that splenic fever might also be 
caused by a fermentation or putrefaction set ap and 
provoked by the germs which he and Rayer had ob- 
served in 1850. This idea has been placed beyond the 
pale of a peradventure by subsequent researches. 



Up to the year 1860 the exUtenoe of tnioro-organUms 
had boen confirmed by lbe inveBtigatioDB of many 
Boieiiti§ls, but tbe spores oř germinal elemenU of tba 
miGrobean cell§ were first observed by Perty in 1863 
and by Robin in 1853. 

In the year 1854 a very simple but important dÍB- 
oovery was made by Sohroeder aud Von Dneoh; this 
WSB the discovery of ihe faol lhát a plag of cotton woot 
oř raw ootton piaoed in tbe mouth of leBt lubee woald 
preBerve even nutrient media contaised therein from 
infeotion and consequent puire faol ion. Simple as thia 
dÍBCOvery waa, it haa been of great service in praotioal 
and laboralory work in bacteriology. 

In 1856 Fanam demonelrated lhát inflammation of 
tbe inleslinal traot of animuls poísoned by deoomposing 
matter was due to a cbemical substance which waa not 
deBtroyed bj heat. This was probably one of the firat 
observatioDB of any valné made aB lo tbe detrimenial 
actlon of the prodncla of germ ezcrementttion or elabo- 
ration. Homewhat later Suhmiedeberg and Bergmann 
isolated from feoal malter a crystalline substace which 
they ualled sepsín. They determined liial when tbie 
Btlbstance was introduced into bodiee it caused Bymp- 
tOciB which were pecultarly analogous lo thoBe of the 
oondition known as Bepticemia. As intereeting and im- 
portant as were these observatíonB of Panům, Sohmiede- 
berg and Bergmann ihey were practically devoid of any 
infiaonce wbatever upon currenl medical praotioe. 

In tbe period from 185T to 1861 Polli of Milan made 
txtenaive observations upoa tbe power of eal^batoaa 
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aoid and the Balphites in arresting fermentative and 
patrefaotive processes. As a resalt of his numerons 
ezperiments and observations he initíated and forma- 
lated a pian for their use and administration in oertain 
diseases which he thought caased by saoh oonditions, 
that Í8, in zymotic diseases. In this samé period 
Calvert had demonstrated that carbolic or phenic acid, 
whioh was always present in coal tar, was a powerfal 
disinfectant and that it had been ased ia Manchester in 
1857 for the preservation of dead bodies. 

In 1859 M.Davainne attempted a new olassification of 
mioro-organisms, placing them in the vegetable kingdom. 

In 1860 Pasteur demonstrated that a temperature of 
110°-112°C. (the boiling point of water being lOO^C.) 
was saffioient to oompletely sterilize. In the next year 
(1861) he pablished his memoir npon batyríc fermenta- 
tion and the organism provoking it — it was this essay 
that oonvinoed Davainne (1863) that the organisms 
which, in 1850, he and Rayer had observed in the 
blood of animals infected with splenic fever (anthraz) 
were the cause of the disease and he so announced his 
belief. 

Since the time of the discovery of the yeast plant by 
Caignard de la Tour the qaestion of the origin of such 
organisms had been one which had given ňse to conti- 
naoas discussion and investigation on the part of a few. 
In 1862 Pasteur published a memoir in the Annalea de 
Ohimie which marked the inauguration of a new epoch; 
to the continuation of the investigations therein fírst set 
forth he has devoted the whole of the remainder of his 



life. Hia aolations of the seorets of vinous, aoe- 
tic and bntjric fermentatíons anlooked lbe eeorets of 
potře fftoti ve ferment&tion — a discovery whoae i nes ti- 
mable value we ean only duly appreoiate when we con- 
■ider the woee which tbese vafted particlee of mioro- 
Boopic life háve caused in ages both bietoric and pre- 
faistorio. Gompared witb this reoord the raortalitieB of 
the worlďH battlefielda pale into inNignifiuance iteelf. 

tbia aame year (1682) Dr. William Biidd drew ap 
a series of HUggPBlions for tbe itivestigation of epidemie 
and epizootic digeaseB. To tbis be adde: "Wbat we 
most want to know in ragard lo thia whole group of 
diaeases \s wliere, and how, the sptcific poisone whioh 
oaiiBe tbem breed and mulííply." There cannot be tbe 
gtightest doubt, after periisal of thie paasage, that Dr. 
Bndd bad wbat might be conaidered — even at thia day 

a good modem conueptioD of the subject, for bia 
ominouB worde are in no senae ambiguouB. 

In the neil year (1863) Lemaire, slimulated by Oal- 
verťs inveBtigatioDH into the antiBeptic propertien of 
oarbolic acid aud by numeroun eirailar facta whiob bad 
been laid before the Committee of tbe Frencb Academy 
Btndied tbe aubject diligentiy. The rcaults be embodíed 
in hia memoir "De 1'acide phenique," publiahed in 1863. 
In tbia eaeay lie recognized the germ theory of diaeaae 

the aotiial basia of antiaeptic aargery aod waa one of 
the firat to recognisie its extensive use in tbe treatment 
of wounda. He extended tbe already exiating belief in 
tbe preBervative properliea of carbolic acid and ooal tar 

-for tbe Egyptians themaelvea naed pyroligneoua acid. 
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ureoHOte aii«l analogoiím compouDds for tfaeiie very pal 
posea in (he preparAtion of their miimi 

Theíe, the tirst eix deuades of llie přeném centurjri 
mark an imporUnl era iu the development and gTOwth 
of the belief and practioe which waa to pervade tbe 
latter dtícadea of the ceolury, much to ils enlightenmenl 
and muuh to the value of the Hcíence of medicíně whoeo 
prophylaclic fiinotiona at leaat are therehy greatly 
widened. Among the many men of uote in thf period, 
araong even so many worthy inveatigators Pasteur, as 
yet, atxndn head and shoulder above them all. Although 
the views of de la Toar, of ÍJehwann and of Scbuhe 
were coutirraed by aevera! trnetworthy JHvestigaiora yet 
they made no marked impresaioD, remainiug the 
property Bolely of a few akilled investigatorR. It waa 
Paateur wlio tiret conoluaively convinced the scientifÍG 
world. Because of his preoiaion and accuracy his ex- 
perimenta remain, even to day, iinimpUL^ned acd above 
reproach. Paateur'a obaervationa íirat resulted in facts 
of yalue— eapeoially from a surgical and medioal stand 
point. The practical application haa aaved the vine- 
yarda of Franue from ihe dreaded depredationa of phyl- 
loxera and iiaa preventcd and eradiuated many paraattic 
diaeaaes of both plant and animal life. Bat most of all 
they unabled Lieter to formulate his immortal nyetem 
of antiseptiu ^iirgery which haa saved many uaeful 
iives. He fir«t claimed that the proeeaaea of fermenta- 
tion, decompoBition, suppuration and the ocourrence of 
contagiouB diaeaaea were all due to the pTeaenoe of 
micro-orgaiiÍHms — whiob priuciple he called coTitagium 
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ani^alum, Ue also ulaimed lhal lbe prooeHoea whiuh 
edae to the aocess, proliferalion and multiptioation 
of germa mtgfat be prevented by securiog non-auceas oí 
Huoh germa. 

He was not tbe fiist nor was be the ooly one to ob- 
aerve the facta embodied in bis coníaginm aÝiimatvm or 
infection by an orgauÍRm, for the belief in its rudiment- 
ary státu ti&n be traced back to the year 1700 wheu tfae 
qaeatioD waa warmly diaouaaed uDder tbe aubject of 
epontaneoua generation. Nevertheleaa his work, bia in- 
'eatigationa, bia diaooveriea prepared aod pavěd the 
v&j for the deductiona of Liater who himself aoknowl- 
edgea bia indebtedneaa to Paateur and bia reaearchea. 

In 1864 Spenoer Wella, before the British Medical 
Aasociation, poiDted oiit the fact that the recent experi- 
meota of Paateur had "all a very important bearing 
upon the development of purutent loflammatioD and the 
whole claaa of diaeaaea most fatal in hospitala and otber 
overcrowded placee." He eaid further: "Their io- 
floence (germs) on the propagation of epidemici and 
'COotagiODH diaeaaea haa yel to be made out." Strange 
to say, though he reoognised and admítted the effeut and 
power of tbe organiama, he introdaoed no ayatematio 
method of oombating them or of eliminating their in- 
jnrioua effeota and yet in bis own particular and peoaliar 
ephere of prautioebaa antiaeptic aargery been most con- 
apionons and complete in ita triumph. 

As ve obeerve, the time ia now ripe, medieal theory 
and praotioe ís ready to reoetve the trutha of a new and 
doaghty champion wboae work i^t\ot \jd \\\\% ^^^ 




woald donbtleas háve falten upon Bt«rlle and uufrnitfnl 
80ÍI. Tbe time bas oome wben tbe efforts are lo bw 
uryatalltzed, oř tbe bloHHom to m«rge into tbe tangiblft 
fruit. Ouly at thie particular time woald bie advenť 
bavě been Buccesaful and at tbe preutee momenl of the 
need of bia trenchant blade Josepb Lister stepe into thr 
soientjtio aréna. 



In the fullnesB of time appeared tbe man for wboM 
oomlng the fates eeemed to bavě conspired togelheri 
Neither too iate nor too early did be appear, but wheq 
Boienlitio disGoveriea had prepared Ihe way and had mad« 
tbe micds of men ready to receive and prolit by the obi 
servatioas whiob he bad madeandthecoDclasionawbioh 
be bad drawn from bia obeervations. Tbat tbe aeed fell 
on good Boli and fioarished the aplendid aobievements O 
modem medioine, aurgery and obetetrics fully alteilt 
What medioal science would háve been wilhoul theaf 
grand generalizatioDa and their BubBequenl resolts i 
shown by tbe oonditioii iu tbe era immediately precedr 
ing their enuuoiation and demonstration. To'dsy t 
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germ theory of diaeaee is the very foundatlon upon 
wbicb the magnifioent soperstruotnre of moderu medí- 
cine reetB^ay, we might almost aay that it ix at onoe 

the foundation and thti Btructure. 

Id tbe London £.aticet of Jaly 21, 18t]T, appeared an 
srliole by Dr. Josepb Liaiei' entitled "A new metbod of 
treatment of Hernia in tlie preseDce of Atmospher 
Air." Tbia waa tbe Gret slep také n byliimin tbedirec- 
tioo whioh was lo altímately yield him ao many bonore, 
80 many laurels, so many brilllant resulte in the eaving 
of buman life in iUbattle with dieeaae. Here waa tbe 
germ of the acorn whích was to ^pring iato suoh a 
migbty oak, bearing bealing in its leaves. In September 
of the aame year another article by Liater appeared in 
tbe Lancet entitled "Oo the antiseptio prinoiple in the 
praotice of Surgery." This marks the dáte of the birth 
of the trne antiseptic era — indeed it U the Hrst use of 
the term antiseptiu, being ušed in tbe senee of oppoaed 
to patrefacCion. LÍBter'a views in regard to the eaaen- 
tiala of antiaeplic woand treatment at tbis atage in lbe 
development of tbe prautice may best be imparted in 
hia owD words: 

"Decompositiona io a wound and aSeotiona of wounda 
dne to decompositioD, are intimately connected with 
mioro-organiamB coming from withouL 

The wound treatment and dreaeing uhould prevent the 
aooeaB of micro organiBms, and, when these háve entered 
uotwithatanding every care, they should kill tbem oř 
render lbem inuapable of harm. 

The dreasing and tbe Bubstanoes aae& loT Ví\\a^ "Ca* 
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miuroorganiHms tthonld not irritate tbo woiind at all, orfl 
al best, very little." 

LUter'e syntem oC treatraeat oonsistod esseDtialIy in 
tbe exolasion of such mÍcro-organÍBin§ as migbt possibly 
by tbeir presence induce ferrueDtative changes; oř if, in 
apite of eu<!h precaution^, ftuob háve gaioed acceas, to 
remove, or deatroy them oř at least reoder tbem innocu' 
ouB. Such ends, he said, were to be attained by lbe uae 
of certain germiuiďal Hubatanoes. In ihU way pyemia, 
septicemia and erysipelas, once Ihe Bcourges of Bargioal 
bospitale háve, witbiu a short period, become diseases o( 
rarer ooourrenae iban formerly. Hia favorile antiseptic 
waa carbolic acid dissolved in variou§ menetrua oř im- 
pregnated in gauze, cotton wool oř otber aurgioal dresB- 
ings. He claimed tbat if thc treatment was thoroughly 
carried ont tbe reault would be no paln , no f ever, no poB, 
no baoleria, no patrid smell, no Beptic infection and 
progreBBunÍDterrapted by any aeptic procees. His olaims 
in tblB reapeot seem to be almoRt fully borne ont by tbe 
reBulta aobieved, for many operationa arL' now aafely 
and fearleesly performed which were formerly very for- 
midable and fraugbt with coDsiderable danger; suob 
were the operationa npon joínts, bones, the peritoneum 
and other aerons menibranea. Tben too in taany oases 
where amputation was formerly and correctly (under the 
cironmBtanues) deemed abaolutely neuessary tbe limb 
baí been saved by the uae of antiaeptic metbodaj befora 
the introductionof antiseptic methods the mortality fol- 
lowiDg major operationa waa very bigh^n the period of 
!64-]8Bí(8tati«Iioa pláce ital foTt^-five v"'^^it C*^^)^ 
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Inihe period immedialely followingthe inlroduotioo of 
the antÍBeptio melhod (slili in ita infaoGy, §till crude and 
undeveloped) the rate dropped marvtOously to the low 
tigare of fifteeti per cent (15%) — which meant tbal 
ihirty more lives out of every hundred were saved by 
Ibis method tbal wouid háve beeii sacrificed by the uae 
of the metbodn in vogue Id surgery before the iotroduc- 
tiori of the autitieplic method. la the period of ISTl- 
18T7, after Liater had somewhat modified his method, 
tbe rate dropped to twelve per oent (12%)! ThiH wsh 
one of the greateet triumphíi which moderii medioine 
bas ever wilneesed, — indeed Its effeot ebould not for a 
moment be underestimated. Volkmann, the reDOvned 
Burgeon of Halle, waa about to cloee his wardň on ac- 
coaut of the prevalence and virulenoe of pyemia and 
Bepticemia; as a last resort be tried the methods of Lister 
and in the next five years the total mortality did not ex- 
cted sixper cent (fifoY- 

That surgical "dirt" was faLal to success if not life 
itself Id surgioal operations had been notioed long be> 
fóre LÍ8ter's time, biit few know the reason why. It 
was at thie point that Lister sprang full pauoplied into 
the scientific aréna, comíng forward with a theory or a 
Bcientific prinoiple ratber, whiob rendered it all very 
plain and rational. This surgical "dirt" then was fatal 
oř infeotiouB not becauee il waa "dirt" butbeoause itoon- 
tained, as Sobwaon Hrst proved, living germs wbioh 
were themselves the direot causes of putrefaotion and 
deoómposilion . In the year ISS" Scbwann olearlydem- 
i and eBtablished the uonnecV:\ot\N)«\i'«««^^ v^Vt%- 




FaotioD aoil microfcopic life, ibalone folloved from l 
otfaer, thal they were uoincident and ooesiBtent. 
thirty yearn elapned before Lipter eztended to woundi * 
and livitiif fleKh llie reHuItH of the researches of Sohwanii 
upon rfeoťí flesh aiiil anirnal infuBions. Prior to LÍsUt 
himself the possibility of eome nnch exteaeion of pria- a 
ciplee had ocourred to others — indeed Uueter had disS 
tJDCtly said twenly-live yearR before "no germ, no puB.^9 
Lister diňcovered no great pcientific fact, yet he mora ■* 
tban aoy one man created aatÍBeptic medicine. To bim 
pre-eminently belongs the honor and glory of extending 
the getieralization of Sohwann from dead to living mat- 
ter; but by this appateully simple slep he at onoe re- 
vohitionized the whole art and praotice of Hurgery — ín- 
deed, now il became in triith a acieni^e. It wab he too 
who ňtet formulated a Kystematio method by meana of 
whioh to figbt theee microsoopic enemies of life and 
bealth. But his reeearches dealt witb and applied to 
deoumposition aod piitrefaution and conditions dqpen- 
dent upon them. It retnaiued for Koch to furtber ex- 
tend the generál i lationíi, it remained for Kooh to dis- 
cover the exiateuce of npecitiu pathogenic germs, that 
eaoh one of the infeotious oř zymotic diseaseR wae 
caneed by its own and peuniiar germ. It waa Raffioient 
glory for Lister to háve laid the foundation and he wae 
magnanimone enough to acknowledge the aid whioh he 
had recpived from Paateur in thia great work (See Etudes 
swr la Siere — Paeteur, page 43) — indeed he exprewly 
thanks Paatenr for having giiřen to bim the only prin- 
oiple whioh ooold háve condnoted the antiseptáo vffltme 
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fot treatm^t to a Bucoessfnl iBSue. To thexe tfaree — Lister, 
I PaBtear and Kooh — the foiinders of tbe triumphs of 
I modero medicine, be all lbe glory. 

In tfae year 1870 Lister preseiited to the medioal 
world bis metbod of eurgioal dressing; thís U now dia- 
o&rded even by bimself, bul the principlee upon which 
it was based remaíii true to this day. 

In tbe year 1873 Ubermeier announoed hia discovery 
of tbe Bpecific germ of relapsiug fever. Tfaís the dia 
coverar named, after himaelf, tbe "Spirochete Ober- 
meieri." 

In 1876 CohD aud Koch devoted uoaeiderable time to 
an invcattgation of spores — ihe peonliar reproduotive 
bodies of aome forma of germ life. Until tbia time 
com párati vely littJe attentioti bad beeu paid to tbem, 
tbrougb igDorauce of Iheir importance. 

In the neict year Koch aDoounced bia disoovery of tb.e 
faot that tbe terrible disease anthrax was due to a peou 
lier and specilic germ which Le had succeeded íd iaolat- 
iag. In tbia aame year Weigert iutroduced hia metbod 
of etaioing germs íd order to make tbem plainiy visible 
in the mioroscopiu tield and thus to facilttate obaerva- 
tion of their babits, peculiariliea, eto. 

In tbe year 1878 Kouh, wbo was beooming exceeding- 
]y prominent in the field of baoteriology, pnbltahed hia 
important work on traumatic infectious diseasea. 

In the next year Hanaen aunounced bia diauovery of 
I the apeoifie baoillus of leprous tuberulei). In the aame 
I year Meiaaer diaoovered tbe goiiocououa, auppoaed tobě 
1 the Bpecific cause of gonorrhea. 
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In 18S0 Laveran enoceSBfully de mou strate d. tbe rels^ 
tion of the "plaBmodium malarise" to the etiology ol 

nialarial difleaee. Iii tbis Bame year Eberth aod Koch 
made their discoveries of Lbe speuific germ wbicb oansud 
typfaoid fever. Sternberg and Paetear alao made im- 
portant researches inlo the nalure and origin of pnea- 
monia and discovered its diplouoocuti. Biit tbe most 
important work and dieoovery of tbe year waa Kooh' 
announcement of hU enperimente and belief in tbe efí 
uacy of proteotive inoculationa of attenuated cultnres of 
germa. Tbus he pointa a way for lbe medioine of tbA 
fnture. Indeed the importaut work of the past few 
years bas been mainly in this direution — iis legitimatft, 
outoome was tbe tuberculin of Koch, lbe anti-cbolerinft 
of Klebs, etc. 

In tbe next year Kocb called atteotíon to what he oon- 
sidered tbe greater potency of mercnrio chloride as a: 
antiseptic; tbis he recommended iii tbe slrengtb of 1:1, 
00(1. In tbe aame year be made important researcbes o: 
lbe reeistive powers of antbrax spores to beat. He siso 
iuiroduced tbe use of solid ciilture media and tbe plate 
metbod for pure cultures. 

In 1883 Schutz and I.offler annouoeed theír disoo' 
of the baoilluB of glandera and Pasteur iasaed his Srst 
munioation on the subjeol of rabies — a field ol wort 
in whiob he has ao juHtly beoome famous. But thfl- 
greatest work of all waa to come in lbe demonstratioa 
of the oause of Ui* erouloais. Thia was accomplished by 
Koberl Kocli. In tbe nionlb of Marub, ISS-i, he read 
•»per 00 tbe subjeut before tbe Berliu Congressi 




complete acd tlioroiigfa was his work aud ho coiivinoin^ 
were bÍ8 oonolusione and proofs that no oce left that 
halí iinconvinoed that tbe true cause of that dread diu- 
eaee whioh carries off more tban war and famine com- 
bioed had at laet been diacovered. Thia did not iieoes- 
sarily meao il8 cure, but it waa a vaet stride in that 
directioa. And this work fae acbíeved in the face of 
wbat were thought to be inaurmountable obetaoles. 

In the neit year the British Government, recognizing 
the service which Liater had rendered humanity, 
knighted bim, bentowing ii|)on him the title of Baronet. 

In 1884 GaSky made important researchea upon the 
bacillug of typhoid fever. In thie samé year Nioolaier 
diacovered ibebacillus of tetanua, Loffler the baoilluH of 
dtpbtheria and Kooh the cholera spíriilum or "comma 
bacillua." In the next halfďozen yeare comparatively 
little was accomplished. 

In 1890 Baumgarten made a new classifioation of 
micro-organisma. 

In 1893 Pfeifier and Cauon independently discovered 
the Bpeoific germ of inflnenea, the baoilluR infloenKie. 

In 1893 Sir Joaeph Liater, after twenly years of ex- 
periment and researoh renewed his allegiance to carbolic 
Roid as tbe antíaeptíů par txcellence- He anuounoed 
that oarbolic acid ia not only a more efficient germioide 
than corroaive aublimate (that ia, merouric chloride 
wbioh had previonsly been tbe favorite antiaeptic, des- 
pite ita poiaonoas nátuře in even comparatively amall 
amouDta) but that it ia much more efficient in cleanaing 
the řkin. AIso that it has a powerful afBniL^ íqí \.Vift 



upili erinÍF<,'peDetratÍDg deepl; into its subutAnce and 
mingling wiih fatty mattern iii any proportton. Wbereu 
corroeive siiblimate oannot penetrate greaey Bubetancei 
in tbe HlighteBt degree, beiioe when u^ed il reqnirM 
elaboráte preparation of tbe tield of operation in tbe 
way of scmbbÍDg and oleansing tbe skin. In aocordanoe 
with these lbe latesl concluniona of tbe pioueer in tbe 
Geld of antiseptic surgery, American enterpise bas met 
tbe emergenoy by putiing into tbe Hur^eon^a armentaiiain 
a new antiaeptio compoaed of carboHu acid and boraoio 
aoid; tbia prodiiot bas been very fíuingly named Senn- 
ine after one who ban doně »o maab for Ameňcan bqt 
gery. 

Ab Br. Pepper reoently said in bia preaidential aď 
drees to tbe Pan-American Medioal Oongrees: "Kvery 
one now knows, or {ytíglit to kntne, ibal diBeaae ie dae in 
a vaat majority of iDstancefl to nicro-organiemB wbiob 
live, flonrisb and die Babject to oertain and peoaliar 
lawB." 3o tbat it almost seems like foliy ín theae dIob- 
ing yearB of tbe nineteentb century to inBiBt upon tbe 
trnth of the germ tbeory of disease; il is a part of tbe 
biatory of tbe medical progreRN of the century and there 
are, indeed, none bo blind as thoBe wbo will not Bee. 

Research bas undoubtedly eBtablisbed and démon- 
Btrated a diHtinct and direct relation between certain 
forms of infectiouB diseasea and tbeir Bppcific nkicro- 
organisrnB. All authorities and ínvestigatorBagree tbat, 
wbetber theBe organiams are tbe virlual causes oř bat 
uoncomitantB, the proceBBCB and phenomena attendaut 
upon tbeir invaBÍon, development and decay within tbe 



e rUe to ihe elaboralioD of nubstaiioeB as 
deadly an ihe mont loziu of druga. These eubittancee, 
called ptomaineB, leacomaines, etc, are cfaietly the re- 
eult of the prooe§Bes of excremenlition and elimination 
which are naturally coincident with the life history of 
tbe germ aod nnlese Deutralized, deetroyed oř eliminated 
in some manner are aa fatal to life oř health au ihe tooat 
powerfal of toxic agente. Il is now definitely known 
that the alarmiog Bymptoms of many of the infectioDi 
diseasea are due more to the preHence of these prodacte 
ratber than to the presence of the gerva per se. Au in 
tetanns, the germ may be looalized in lU action but its 
exorementitioiis products, may be abaorbed and carried 
tbrongh the avenueaof the vesHela to all parts of the 
HyBtem and Ihus from many points of attack completely 
overwhelm il, 

But tbe preeence of germB ia not ueoeBsarily destrDc- 
tivti to the life of the human organtem. In heslth the 
patbogenio germ does not find eustenanoe and oan not 
thrive in the normál and bealthy secretioDs of tbe body 
and when auoh germs invade the systém tbey are dea- 
troyed by certain of the white biood corpuBcIea by 
meanB of the prooeBs of phagooytosiB. Bat wben the 
organism becomes debililated and disordered ihe omni- 
present germs find aastenanoe in he depraved Becretions 
and tbrive and multiply tbere antii they completely 
overwbelm and deatroy it. When health, the great and 
uaiversal antlseptic, is impaired in its virtueB then 
Nátuře moBt of neoeseity lean and depend upon Art. 



The time ha« lonjí past wheii the ilootríne of tbi 
micro-organic origin of diseaae and infectioa waa foroeď 
to conteHt ita olaimH to reoognition and auoaptanoe. 
standfl today in the position of a demonstrated 
gfnerally aocepted fact. lndeed the ptirely dednotíve 
argument advanced as to the oausation of infeotioas diir 
eaneH by living organisrnB has beeo stannohly Bnpport«ď 
dnring the past twenty-five yeara by a mass of r«]iabl<f 
observatioDH aod experiments which render the dootrínt 
uo longer ati hypolhefiis, or a theory, bul a ulearly tlfi* 
monBtrated aad eatabliebed fact. Upon suoh a atrong 
foundation of fact the argument by analogy poBseama 
added foroe in support of the micro-organic origin o( 
those infeciiouB diBeaues in whiob lbe epecifio orgaDÍ§iiu 
háve not as yet been eilber discovered oř isolated. The 
proot becomes oomplele and abaotnte when three oon- 
dilions are fulGUed; these are firat, the demonstration 
of the conatant presence of a speoial oř specifid germ in 
asBOciation with the leaiona and aymptomB of the dia- 
eaae; second, the iaolation and cultivatioa of this speoific 
organism by means of a aeries of pare culturea; third, 
the production oř generatiou of the diseaae in an organ- 
ism free from it by meana of the inoctilatioa of tbe 
organiam bo isolated. Tbe presence of all tbree oondi- 
tions íh Buffioient proof, indeed most convinoing proof. 



Xot oniy bas the míoro-organiu origin of pulrefautíon 
and fermenUtion been Hettied beyond any posBÍble 
shadow of doubt but the aame principlee háve been 
more widely applied in their relatiooH to the oau^e of 
diseaae íd generál. For tbis generál izat i on and exten- 
BÍon of principles we are indebted to the illuBtrious 
Koch. To Schwann we are indebted for tbe demonstra- 
tion of the dependence of putrefaution in dead flesh up- 
on micro organÍHme; to Paateur and to Lister for the 
extenaion of theee principles to living fiesh; but to Koob 
for the exteneion of the prinoiple to tbe specifio oausea 
of variouB infectious diaeaBee. 

AU living cella, whether of auiraal or vegetable 
origin, wbile in ihe conditions of active growth and de- 
velopment appropriate for their nutrition, by prooeaaea 
of eeleotion it may be, certain deairable elementH from 
among thoee wbioh constitute tbe food witb whiob they 
are supplied. At the samé time they alao excrete vari- 
oua eubstances whiob, in eonie caaea at leaat, it raay be 
their speciál and peculiar fnnction ty produce. In tbe 
uase of members of tbe bigber orders of the animal and 
vegetable kingdome these functions of aecretion and ex- 
cretion may be delegated to speciál cellu wbose peculiar 
fanotion may be the elimination of aubatancea injurioufi 
to the economy or to lbe seoretion of substanoeH neces- 
sary ila eziatence. For example, among tbe bigber ani- 
male we háve the apeoial funotion of the exoretion of 
urea delegated to the epithelial Htruotare of tbe kídneyK, 
while to tbe inucoiiH membráně of the Htomaoh wilh itx 
gastriti glauda are delegated bhe tanuúouu oC i^Vu^ 
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aeoretion bo neoeHBary to the materiál exietenoe oí lbe 
organism. The funotioDH of whicta theae are a tjpe may 
be fouDil in a simpler and poaeibly more moditied de- 
gree in even tbe lower members of both kingdoma, all 
of which funolioDfl seero to eerve, eilber direotly oř in- 
direotlf, tbe promotion aad preserTatíon of lbe beallh 
of the orgaDism. Eveo lbe deadly ptomaines, so preja< 
dicial to tbe healtb and life of the nDwilling boat of tbs' 
patbogenic bautería, subserve tbe ÍDtereal of tbe gem 
by paralyEing tbe vitality and resistive power of thť 
organiam upon whiob, and at tbe expense of whioh, í|í 
tbrives. 

It was generally betitived, until quite reuently, tbat 
air and its eontained oxygen were absoluiely neoessary 
to all forms of animal life. The life of a more oř lesa 
complux organiam ia neceasarily the eum total of the 
lives of iiB varioua component parta whicb are, in the 
main, animal celíš. Gaulier has eacceBafally proven 
that at leaet otie fiftb of tbese are anaerobio; that is, tbe 
generation of the vítal foree is not in theae speoíal 
formě dependent upon tbe presenoe of air. But wbether 
dependent oř not all celin excrete cetaín products whiob 
mast of neoeaaity be expelled from tbe organism or elae 
ite vitality miiet aaocnmb. Were tbe cnrbon di-oxid, 
tbe urea, tbe water or even the beat geuerated in the 
vital proceaaes of the human organiam allowed to aooa- 
mnlate eitber one oould and woiild eventually destroy 
the very vitality whicb broagbt it into existence. 

Indeed tbu prodncta of vital autivity on the part of 
ihejgerm or cell are exoeedingly iiumeroux and variadi 





A oonetderable namber of BpecLee poBseas tbe peoalíar 
power of forming certaÍD pigmente of varioug sbades 
and oolors whicb may run tbe wbole chromalic gamut 
of tbe Bolar apectrara from the violet on tbe ODe eide to 
the red on tbe other. Tbie fact ia made uee of in tbe 
classifioation and nomenolature of oerlain micro- 
organUms. Agaiu, certain species háve the power, 
when plaoed in a cultnre medinm of gelatin, of 
liqnefying tbe gelatine Íd their ímmediate vtomi- 
ty; wbile otbers may thrive and maltiply abandantly in 
lbe aame medinm witbout tbe produotioD of aaoh 
phenomena. Indeed thís fact, ae was tirst abown by 
Eooh, ia an important one in tbe differentiation of maoy 
speoiea reeembling eaob otber in many respecta. More 
over oertain bacteria bavě tbe property of causing ihe 
development of an acid reaction in the media in whioh 
Lbey are cnltivated. Thia power may well be abown by 
addíng litmue infasíon to neutral oř alkaline oultnre 
media, The change in color from blue to red, due lo 
tbe forraation of an aoid, may be followed macroauopiu 
ally by tbe naked eye. Among the aoide whioh may be 
BO produced are formic, aoetic, butyrio, propionio, valeric 
and many ochers of tbe group of so calied "fatly aoida,' 
as well aa otbers. Tben alao the putrefaottve decompo 
sition of proteid bodies may be effeoted by a great va- 
riety of mioro-organiama, giviug riae to a,^ great a 
variety of produuta, some of wbioh are gaHeoua, epbem- 
eral and exoeedingly malodorous. Of oourae aucb pro- 
dauts of patrefactiori vary witb the nátuře and oompo- 
sition of tbe body decompohoď. tíiooondltiótU-b^' wtóatf 
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it ÍB Hurrounded and by lbe miuroorganisnis preseot 
affcoting snob decomposition. 

Bat probably tbe most imporlant of all tbe substanoes 
resultiug froin germ life whiuh uan eagAfíe our oousi 
deration are those whiob bavě been varioasly termed 
ptomaÍDeB, leuoomaines, toxínes, tozalbumina, aDÍmal 
alkaloide, putrefaotive alkaloids, baclerial proleíde, etc. 
Tbe fact must háve been known even to primitive man 
tbat tbe ingeetion of pntrid tlesb waa tiable to affect 
ihe healtb to an extenl more oř le§s serious in nátuře. 
Consequently be must theo bavě made some attempte at 
preaervation, bowever crude; these may < 
bavě been Bucceseful, In tbe iatter caee givÍDg rUe to an 
iacrease in and multiplication of oaseB of poisoning 
from putrefactive produots. These facta muat háve re- 
solved tbemselves into qiieationx of prime importanue 
very early in tbe hialory of tbe race, for QOeval with oar 
first periods of history we find definite records which 
ahow tbat man waa, even at tbat remote time, bnslly 
engaged in bia serioua battle againat tbe ravagea of 
time, decomposition and decay. Thougb lbe facta tbem- 
aelvea were known and tbe oausea but dimly dreamed, 
no altention waa paid to tbe co □ si deration of tbe 
products of decay iheinselvea nntil tbe eigbteenth ceu- 
tnry. ÍSinue then chemíata háve at varioaa times isolated 
from putrefaotive produota, oř from oultures of tbe bao' 
teria ooncerned in putrefaction, or from certain otber 
pathogenic species, various nitrogenoun siibatanoes r 
jiultiug from the aulion of bautevia upon organiu sub- 
ataptie^ tht)B6 were basicicubaracler and strongly r 
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sembled in natnre and in ohemical constitution, as well 
BB phyaiological aolion, the §o*oalled vegetable alka' 
loids — indeed they bavě been varioiisly tenned animal 
and putrefactive alkaloida. 

It ia hardly posttible even in the present advanced 

Blatus of ecienoe to dosely follow up all of tlie various 

cbemioal changee whícb complei: histologie molecules 

may undergo, yet it ie hardly sufficient to say that a 

ptoraaine ia the alkaloidal waste product of the cell. It 

reality something more than thie, repreeenting as 

it doea the reeiilt of a eeriea of oyclical ciiangea wbioh 

n themselveB represent the tremeadoue oellular activ- 

ity by means of whioL ihey were engendered. However 

i| tbe eeaential idea is tbal of putrefactive ohange; while 

I lencomaioes are HUpposed to be thoii^e vila! and esBeDtial 

I and analogoua alkaloida wbicb are formed in the Hmuy 

I organism and prior to its death. Some of these sub 

** Btauces are oon-toxic wbile otherit, grapbioally lermed 

Itoxinee by Brieger, are eitremely poisoDOUS, even in 
minule doses. Wbile some of them may be nou-tozic 
however, yet thcir continuat retention, aocumulatioD and 
oonseqoeDt absorption may reanlt in serious harm, al 
Lhough nol the direot resiilt of aotive toxicity. Indeed 
tbe produotB of life are largely eíoremeutitiouB in char- 
acter and uannot be retaíned within the organism for 
any appreciable lenglh of lime with impunity. Nor- 
malty they undergo destraction or eioretion by ihose 
Ordinary physiological procesaes which are, in perfecl 
health, in oonstant operalion. If from any eauBe these 
prooeaBea are interrupted, whether tbat causo be euio- 
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tional oř physical, defeotive absorption, oxid 
exoretion resuUa and the blood beaomeR oharged w^ 
abnorma] prodtiotB; thene are oarried to the centrea jj 
life and function aud tbe Tenall ír the Institation of qH 
or more of the varioiie protean for mm of dieordfl 
Wíth each and every microorganism the funottotU 
ezoretion ie obligatory — índeed it is but a línk íd || 
oompleted chain of vital aotivity. Ptomaines and 1^ 
Gomainea are the result, the firsl in the dead bodyU 
the seoond in the living body; they are reaidq 
productB junt as much ae the uarboa dioxid and ar«i>j| 
tbe human organí§in. When theee residual prodnoUj 
micro-organic life are once generated within tbe ByatM 
the tiBBUeB seem inoapable of nelectioo, making no m 
tinctioD either aB to origln oř intended deBtinatton. 1 
The term ptomaine (a cadaver oř that wbioh íl 
fallen) waa first auggeeted by tbe Italian loziooloB 
Selmi aa a suitable name for certain cadaverio alkaln 
whicb he bad isolated. AUhough the effect of tbe| 
geetion of putrid matter upon man and tbe lower si 
matři mu8t háve been obBerved ages ago, yet Albert Tjj 
Haller, the diHtingaÍHbed phyaiologiBt, eeems to btí^ 
been the Srst person lo inBtitute Bystematic and Batdj 
tific eKperimentB with a view to a more ezaot ^loil 
edge of the phenomena involved. He injeoted aqaed 
extractB of patrid matter into the veÍDB of animats li 
foand that deatb foUowed. Later in the eighteea 
centnry Morand gave an account of symptoma indoM 
bj the ealing of poÍBonoua meat. Yery little otheril 
aearoh waa índulged in until the preaent centnry. "" 
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pard (1806 — 1813) uarried on experiments nimiUr to 
ihose of Baller and Morand; he prodiieed nervons dis- 
ttirbaoces, stiffness of the limba, opiathotonog and teta- 
nas. He tbonght tbe untoward symptomB were not 
dae to carbon di oxid or hydrogeu aulphid, aa liad 
been BaggeHted, bat admitled tbe poBsibility tliat am- 
monia might piay some part in lbe production of such 
symptoniB. When we remember that most of the 
ptomaineB are eitber amines oř analogous componads 
and tbat tbe first determÍDation of Uieir exact cbemioal 
nátuře was made by Nenckí in 1876 we can hardly re- 
atraÍD otir admiration of the accuracy of tbis sarmise of 
Gaspard whicb antioipated in a raeaaure the reBolta rC' 
vealed by cliemioal Boience sixty tive yearB láteř. Ker- 
Ber (1820) piibljsbed hiH firat essay upon poiBonona 
sauaage, followed by a í^euond in ISS2. He at Grst 
tbongbt ths poiaonouB principle lo be due to tbe pres- 
ence of a fatty acid (whicb be termed caseic acid) gene- 
rated in the patrefaotive process; láteř he thonght it 
waa a [compound resulting from the union of tbe fatty 
acid and a volatile principle. Thne Gaspard and 
Kerner olearly hint at the baBic cbaracter of the poÍBOn- 
OU8 principle of decomposition. Dupre (1822) obaerved 
and reported the exiatenee of a peciiliar diseeae wbiob 
exiBted among the Boldiers of a garrison compelled to 
drink very foul water during a warm and dry summer. 
Magendie, Lenrel, Dupuy and Tronsacau carried on 
ÍDvestigationB but contributed co m parat i vely little to 
the knowledge of the aubject, Dann, Weiss, Bueohner, 
SohumatiD, Cadet de GaBsioourt and Orfila all devotfld 



uonHiderable Muity lo the aolive prinoiple of poieonooB 
iiausage biit made no advance upon Keroer'8 originál 
work. Henneman, Huennefeld, Westrumb and Ser- 
lueroer inveatigated the principle of poisonouB obeesej 
thifl bowever ťhey believed to be Lbe (laseic aoid of 
Kerner. Scbmidi of Dorpal (1860) roade reaearchei 
inlo tbe nature of the decompoBitioD produQtá and vola- 
ti le aubstaDoes found in oholera stools. Meyer(1852) 
aiudied the eSeots produoed bj the injectiou of the 
blood aod Htools of cholera patienta into the lower ani- 
mala. Stiub (1853) disoovered tbat pntrid malter in 
aufbcient quantities produced inteetinal oatarrb and 
(sholeraiu stooU wheii ingeated. Theae were acoom- 
panied by nervoua tremblings aod other Bymptoma 
together with au nnateady gait, but prodaoed no lesions. 
He concluded from tbeae reaults tbat pntrid matter 
must contain a fermont capable of producing rapid de- 
oomposition of the blood. 

Panům (1856) made a moal importanl oontribnlion to 
tbe aubject. He demonatrated poflitívely tbe cfuimicai 
nátuře of the poaionoua principle of putrefaction and 
abowed tbat the aqueous extraot of putrid materiál re- 
tained ita poiaonoua propertiea even after heating and 
Hucb treatment aa would inaure the deatruution of organ- 
isms if preaeiit, The reaulta tbua obtained were con- 
firmed in tbe next ten yeara by Weber, Hemmer and 
Sohwenninger. Bence Jonea aad Dupre (1866) obtained 
a aimilar body from líver. Bergmann and Schmiede- 
berg (1868) aeparated a poiaonoua substance, whiob they 
oalled eepaine, from putrid yeast and deoomposing 



blood. Even when adtninistered tn Htnall do^eB thÍB 
substance produoed vomiting and profuse bloody diar- 
rbea in doga and, in Bufficient do§es, deatb. Zuelzer &nd 
Sonnenechein (1869) prepared a nitrogenoua base from 
deoompoaing meat. In ite ohemioal reaodons and phys- 
iological behavior it strongly reaembled atropin and 
hyOBoyamin;it waa aUo found in tbe bodiea of those 
dead from typboid fever and it was thoiight possible 
that the belladdonna like dttlirium of the latter etages of 
the diíieaBe might be caused by an ante-mortem genera- 
lion of the poiaon within the body. Tbough many ef- 
fortshad been made to ieolate ae well aa lo produce 
these peouliar subetances sacih ieolation wae firet suo- 
ceasf ully accomplished by Franoesco Selmi (1813-1876). 
He made exlensive and v&luable researches, it Íb Irue, 
bat remained in ígnoranoe of the chemical oonatitution 
and compoBÍtion of the bodies wbioh he had ÍHolated. 
Indeed Nenoki (1876) made tbe firat iiltimate ohemical 
analysis and delermined tbe tirst uhemioal formula for 
a ptomsine; thiB was an ÍBOraer of collodioe. Roemoh 
and Faasbender obtained in a oase of suspeeted poÍBon- 
ing a liqaid which ooiild be extracted by ether from 
either acid oř alkaline Bolutions; it gave all of the char- 
acterietic alkaloidal reaotions, reaembling digitalin ín 
partioiilar. Unnning fouod the aame alkaloid in liver- 
saaaago, from which poisouing had ocuurred. From 
hnman bodiea vhich had been dead for Beveral montfaB 
Selmi removed many alkaloidal hašen; one was found 
10 hlt a very violent poixon, producing in rabbito 
UiUnuB, marked dilatatiou of tbe ^u\iU&, y^c&I^km a.n.d 
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death. LombroHo (ISTl) showed that tbe ťztract froi 
mouldy oorn meal produoed tetaDic convulsions in 
mals. Tbeee investigations tbrev aome Ught npoo thl 
oauaeB of eporadio uaseB of illneas among tbe peas&Dt| 
of Lombardy wbo eat fermenting and mouldy oorn med 
In 187(i BrugDatelli and Zenoni obtained au alkaloidi 
aabstanoe frora thia mouldy mea!. Quaresobi ant 
Moaso obtained various volatile and non volatile basa 
from deoonipo8ÍDg buman braine. Brieger of Berli) 
ÍBolated and determined Lbe compositionof a number 
ptomainea and in ISSb publisbed a valnable work upoi 
tbe Habjeot. From pure oultures of tbe typboidbaoillu 
of Ebertb and Kouh be obtained a poigon (typbotoxia^ 
and from Himilar culturue of the tetanu» germ of Rosen 
bacb he produoed a aimilar body (tetanine). Briegn 
ualU speciál attention to the faot tbat most of tbe ohar- 
auteristic ptomaines are diamines; tbai chemioally they 
are more aimple in oompoBÍtion than tbe vegetable alka 
loide, wbieb tbey resemble, and tbat many of theptoma 
inea are derivatives of bydro-oarbona of the ethylene 
eeries and are in diatinotion from trne alkaloids řep- 
resenting the pyridine group. Vaughan, wbo is by far 
the leading American autbority upon the subjeot of pto- 
moinea, isolated in 1884-1885 an aotive agent (tyrotox- 
ioan) from poiaonoua obeeae. Koch and others demon- 
Htrated tbe preuenue of a poiaonous substanoe in oulturaa 
of the cholera bacillua; HoSa did the samé in tlie 
uase of tbe anthras baoillus. Hankin (188S) isolated a 
toxic albiimoae from uultares of the anthraz baoillaa 
ifhioh proved fatal in quantiea Init m Jímali do»e» af- 



ýorded inannnity. The itive§tigationB of the paaC few 
years h&ve been mainly Íd tbe direclion iudiuated by the 
results of Haukin. \ow the fact tfaat a germ ie patho 
fi;enic is oonsidered to be BuťBcient evidence of the fact 
that it elaborates poÍRonous products and the dtudy of 
these produclB íb jastly regarded as one of the greateat 
importance in the iDveBligation of the gertu and the 
disease which it oauses. The interest in the Bubjeot Í8 
not coatined alone to the atady of the aetiology of dis- 
ease bat BtrenuouB eftorts are being raade with a view 
towards tbe Becnring of immanity from disease and in- 
deed even to cffect oureB of disease by means of tbe ubc 
of theBe self-eame bacterial prodacts. If Iheexcreuent- 
>ns produols of the human organiBoi poBaeBs the 
ver, when retained, of ultimately deelroying the life 
or impairing the health of tbat organÍBni, why ebonld 
not šach be trae alíio of the germ wliich likewise gener- 
ates exorementitiouB produots? Onr knowledge of the 
latter oonditionB ia as yet in the embryoniu stage, but 
to that knowledge, orude and imperfeot aa it is, we owe 
the tuberoulin of Koch, the auti-obolerine of Klebn, the 
[iDeamotoxine, typhotoxine, etc, whicb thoiigb not an 
naoeeBBfut and infaliible as enthuBigsm had antioipated, 
yet in špite of their crudities and iraperfeotions, suo- 
ueeded in makiug a vant and manifest stride in the 
proper direction; when tbey failed tbey taught lesaonB 
ag valnable as thoee imparted by Ibeir Huccessee. In thÍH 
direction lies the domain of the medicine of the foture; 
in thie direction Science pointa with inexorable finger. 
L Who oan piedioate the succesBea of tbe future whiob 





lie &» yet unborn within the matrix of EterDity? 

Inďeed we may now regard it aa oonoluaively proven 
lhát the pathogenío power of those baoteria instruraentAl 
aad varioDS infeotiona 
diseases in man and the lower of animale ia largely if 
not entirely dependent upon tbeir power of prodnoing 
tozio ptomainea or toxalburnins. They may affect the 
organiNra direotly or indireotly by the medium of the 
food or ingested articlea. That ia, tbe toxic substances 
may be produoed within the body by septic oř other 
proceHBeB and then after absorption gíve ritte to systemic 
infection, Or the producla may be elaborated in euoh 
artiolea au cheese, milk raeat, etc, and the toxic pro- 
ducte resultÍDg from an estraneous action may upon in- 
geetion give riae to symptome atrongly resembling íb 
their dangerouB and alarming uatnre the characteristíoa 
of acute alkaioidal poiaoning. 

The lield of research in tbe direction of tbe therapea- 
lic applicalions and value of the producta of vital bao- 
terial activíty liea almoat fallow. Its primitive oultiva- 
tion bag afforded anuh rich frait that we are justified ia 
looking to it for an abundaut barveat. When Solenoe 
ahall háve placed within the handa of the physioiaD 
those potent weapona which the germ itaelf ueea with 
auob deadly eSeot, then ahall begin euoh a battle with 
diaeaae as the world baa nevěr witnesBed and then shall 
ensae a viotory which ahall be not more gloríous than 
complete. 
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The humaa organiam is exposed to ínfection of vaří- 
oQH kinda al every point. The infeotion of open ftnd 
Hzposed wouods íb, oř ratber waa, a ihing of daily ou- 
ourrenoe; thacliB however to lbe principleR of antiseptiu 
and aseptic aargery the oocnrreDce oř formation of pne 
st the preBeiit day íb oomparatively rare ander proper 
treatment and íb really nothiug more Dor leBS tban an 
evidence of the ignorance oř careleBBneas of the physi- 
oian or Burgeon incbarge Schimraelbusob baa defi ni tě- 
ly proven in hiB experimente witb tbe Staphylococctis 
pyogenes aureua, BaciUua antkracis and otber mioro- 
organiame that infection íb nndoiibtedly posBible tbroagb 
the channel of tbe utibroken ekÍD, Mauhnolř in bie ex- 
perimentB witb the effecta of tbu Bacillus anthracin 
upOD guinea piga came to the aame conolusion. Indeed 
these results háve been furtber contírmed by tbe reBulls 
obtained by Kotb, Braanachweig, Ribbert and otherB. 

Bueohner inatituted reaearobeB for tbe purpose of 
determining tbe posaibility of infection tbrough the 
chaonel of the mtestinal mucouB membráně, For tbia 
parpoae he aaed mice and guinea piga and fed tbem up- 
onanthrax sporea. In four oa^es out of tbirty-three 
positive results were obtained, tbat ia, the diseaae devel- 
oped. Thia definitely provea tbat wbile infeotion does 
not neoeaaarily follow the ingeation of infeoted materiál, 
it is nevertbeleBN posible, Indeed it \s mota t^^Sift «i-- 
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ueedingiy probably tbat this is tbe uaual mode c 
tion íh typhoid fever. 

Buecbntjr h!ho made eiperimentn with a view to test- 
ing tbe pomsibiliiy of infeutioD by means of tbe mucoiu 
membráně of the respiratory traot. In these ezperimenta 
he obtained posiiive resullHÍn fifty oaaeeout of eizty aiz^ 
— BbowÍDg tbat tlie obanceii of iufectioD by tbe ubanneloE 
mucous meiubraDe oí the respiiatory tract are greater 
than íc the uaee of the intestÍDal uaut. Tbe poBBibilitf 
of infectioD by tbe former channel íb aubstantiated by 
Ihe diaease termed "wool 8orter'8 disease"; bere the in- 
fectious materiál eet free by tbe bandling of infeoted 
wool Í6 inapired by the aorter, inetitutiDg lbe peoaliar 
diaease. Hildebraadt has experimentally deoioiiatrated 
tbat under ordinary ciruumatancea tbe majority of bac- 
teria siiapended in the aír do not reacb the lunga or 
even tbe trachea, bot are usually depoxíted upoti tbe 
mDOOiiH membráně of the moiith, narea oř fauoeaj 
lhal in proloEged reapiralion in ao almoapbere ao^oharg- 
ed with bacleria, ihe micro organiaras may be fouad 
deposited in the luugs, Thia may probably explain, 
80me degree, the relative frequeDoy with wliich laryn* 
geal or pbaryngeal tuberoulosia accompanies tbe pul-, 
monary form of the diaeaae, eapecially ita more viruleafe 
forma. 

In generál bowever, we may eay tbat man ia mOBl 
frequently attaoked by tbe infectiona diaeaaea throngb 
tbe media of the alimeotary canal, tbe oiroulatory or 
lympbatic eyetems and tbe reaplratory tract. Tbe gaa-i 
trio juioe and lbe abaorbent oells of the atomaoh i 
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ÍDtestinal traot afford phyeiologioal guarda against in 
feotioD by means of the aliiDeDtary canal; hence, hus 
oeptibility to lb« variuae iofeotioiia intealiual diseaseH 
tnust depend, Lo a oeriain estent, upon tbosu causex 
wbicb reoder tte pbyHÍologÍi;al giiarde defeotive. All 
germí> which háve Ihe power of geoeratitig loxic sub- 
Btances are dangeroun when inuoduued ínlo the inleeti- 
□al canal; tbU ie dependeot upon their uapability of 
prodaciDg lihemiaal poiiíone wbioh are usually proteid 
io obaraoter and probably prodoue their objectionable 
aclions bv virtue of some process of cataly8Í§. When 
the complex cellular moleaulee are aplil up, simpler ones 
are formed; bul lbe ohemica! actiou impltes the genera 
lion of a oerlain amount of heat and hence fever i§ lbe 
most common and predominant manifestation. 

Tbe phyBÍologicai gaards agaínst infeolion tbrougb 
lbe obanuel of Lbe blood oř of tbe lymph iies in lbe germi- 
cidal powers of the proteids of tbetie fluida and tiuBeepii 
bility to infeolion by such ohannela is, to a certain ex- 
tent, dependent upon ihe impoverishnient of tbe fluida. 
Hence the treatment of consumption and other similar 
diseases by means of liberal diel, conatitulional remediee 
and plenty of exerciee in the open air is founded upon a 
trne and proper Boientifio basis aud is not purely empir- 
ical in obaracler. 

It has long been known and observed that certain 
speoiea are opecially predisposed to oertain diseasee 
wbile other epecíee eujoy more oř )e8a immunity to tbe 
aame. Thus man is eepecially subject to attaoka of Buoh 
diseases as lypboid fever, relapsing fever, cholera aud 
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thers wbile the lower animaU do DOt miSer at all wiUl 
them. On the other hand man posseBsee immtinity tA' 
many of the infeotioue díseaueR of the lower animala.- 
Immuoity to diaeaae may ako be racial in character.. 
For instance the negro is deoidedly less Bubjeot to yet 
low fever than íb the white man, but ou the other hana. 
he íb eBpecially HUt^ceplible to small pox. Vben again,- 
Algerian sheepare immune to anthrax, a dÍHeane whioh> 
íb markedly fatal among other sheep ImmuDÍty may 
ateo be índivídaal íd character; ibuB we háve certaiD 
diseases, of an exanthematoua type eapecially, to whiol 
adatta aeem more or less immune but to which chíldrn 
posseas auoh a marked and peculíar snaceptibility that 
tiucb are frequently termcd "children^s diaeaBeB." 

The niOBt eagentlal, índeed the essontial differenoe 
between a. auceptible animal and an immune animal lies 
ín the fact that in tbe one the pathogenio germ invadeft 
ihe tíflsuea and multíplea, produeing certain changea in 
the tíesuea and fluida of the animal so infected whichi 
proveprejndicial to its life oř health, In the immun^ 
animal on the other hand even though invaaion is i 
compliahed, maltiplícation doea not uBually ooour, or if' 
it does it Í8 reetricted to a oiroumscríbed area in whioh'' 
the invader íb ultimatety deatroyed by the operation of' 
the natural procesaea. The question then reaolveB itaelf 
ínto thia — ÍD what conBÍata thia diSerencc, or uponwhať 
does it depend? The queatlon ia a eimple one, it íb tme,- 
but its Bolution has been fraught with mnoh laboiiT 
Upon what doen thia differecce depend? Surely nol 
upon the germ, for that ia, aa it were, a tsommon faotoi 
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in each oase, whalher it be of enHceptibility on Ihe oře 
iiand or imraunity on the otbor. It muxt iheu depend 
oonditione oť aoine kind Bnrroiinding the germ aod 
wbich are eíther favorable oř iinfavorable lo iU develop- 
ment. 

Aa early afi ihe year 1881 Siernberg suggeBted thal 
the lencooytes might piok up, aBsimilate nad dispose of 
bacterial orgaiiiBuiR. ThiB euggeetioD waB based upon 
the observation that leucocyteH did také up inorganio 
granaleg, that bacteria had been found withÍD their Bub- 
fltanoe and also that amcebfe fed upon bacteria and 
Hímilar organiams. 1S64 MetschnikofF took the idea up 
and elaborated it, Ruggegting the name of phagooytoBÍB 
for tbia so called funcCion of leuuocyte^, whioh was baned 
upon the idea thstt the phagooyte autually ate up the 
micro-organism wbich it took witbin ita Biibatance. 
Baumgarten, Weigert and oihera auggested that perhapa 
ihe bactMria observed witbin the siibstance of the leuco- 
cyteB may háve been already dead when picked iip, hav- 
ing been destroyed mttside of the white blood-oorpuscle. 
Indeed we nuw háve the conclaaive experimental evi- 
dence of Baéchner and othera that blood-aernm poBaes- 
sea conaiderable germicidal power rwrfepífírfení of ils oeU- 
ular conatituenla. 

It aeemB tbeu that tbe cella of the animal body must 
be coDcerned in tbe prodaction of thia condition called 
immanity, this may be either tbe result of direot or m- 
direct action; that ia, either tbe oella may poaaeBB thia 
power or they may contain oř elaboráte a aubatance 
veated with aiich powera. Immiinity may be aoqnired 
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ustaral. Araong the best examplen of tbe nstnrst 
variety we might oite the uaae of tbe immuDÍty of the 
common rat, tbe frog, tbe dogand the common domestio 
fowl to anthrax. The chiok from the esrliest period of 
itfl existence in natiirally immime to even the most vír 
uleni oiilturee of tlie antbrax bacillus, an haa been de- 
monstrated by Lasarae and Weyl. Trae it iatbata 
Ha§ceptibility may be indaoed artiliaiaily bnt thii i 
praotioally biit a pei-version of oatural properties. Racisl 
immunity ie suppOBed to be more or lesa due to an ao- 
(juired tolerance due to proosaseB of nataral eeleotion 
and inheritance. Tbis, it ie claimed bv some, reealts 
iiatarally from an application of the law of tbe aurvival 
of the fittest as well aa that of the law of heredity. In thii 
view of the subjeot it is Ruppoeed thal the feebler cella are 
killed or destroyed in tbe struggle for existence and that 
when recovery aupervenes the body resumes its iiormsl 
funotional activity. But now it will oontain the pro- 
geny of thoee cells whioh were originally strongenoagh 
to reeiat the effeot of that partiaular dieeaee throag^ 
wbich it has pacwed. It is but natiiral to suppose tbat 
tb ose paren t oells bavě transmitted their qnalities to 
to their ofEspring. Tbuw it is ralher by a death of the , 
weaker and less resistive cells tban by an acquisítion of 
new powera on tbe part of the Hurriving cella that im- 
munity is aflorded. The slrong aurvive by virtne oř 
tbeir atrength and tbis tenda to perpetuate and improve 
tbe species. Certain it is that animals tranamit their 
personál peculiarities to their progeny — and what is a 
animal but a coltection of oella, tbe sum total of whose 
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vitalitieB forms tfae vitality of the animal? If this ii 
trne of a collection oř aggregfttion of oells, nifty it not 
be also trne of a singW cell'' It ie certaioly plansibl 
lo believe thai properties aiready ponaensed by cells may 
be transmitled to their desceodauts, for the tranHiaissíon 
of oongenttal traito eeema e§tablÍBhed beyond a perad- 
vectare. Our oonoliiston then muat be tbat immnnity, 
where it exislH racially, ia due to inberent projierties of 
the parent cell and ibeir iiatural devolopraeiit witb tbat 
of fnnctioDal aclivily; also tliat these propertiea may bc 
tranamitted to tbeirpriígeiiy. 

The natural imaumity whieh ie peculiar to tbe individ- 

Usl usiially becoines more promíneDt oř active willi 

&dole8oenoe oř aduU life. Thua tbe young rat ia aua- 

*2eptible to anthrax wliile the adult is ímmune and can 

Oniy be reiidered sasceptible by redujÍDg, io eome itan- 

»jer, tbe vilal atrengtb oř řeaiative power. Again, tbe 

Child ia bigbly auaoeptible to tbose peeiiliar dieeases 

^atled "chil(lren's dÍHeases," such aa aearlatina, diphtbs' 

ťia and the acnte eiaothema; tbe adult, wbile not on- 

Itrely ímmune, poaaeaaeň litlle snaceptibility. This 

"Keems to be in some way depeiident apon a bigber vital 

T-íBÍBtive power, for the adult does not usnally contract 

tlie ďieeaae unleas exposed to it foř a long period oř elae 

reduced in vitality. As Vaughan aayM: "The oniy 

reaonable explanatton of tbis imniunity ia tliat it ia in- 

lierent in lbe parent cell and comea aa naturaljy as the 

cbangee in form and voiue at puberty or as the grovtb 

of the bcanl in early manbood." If thin be ao then we 

may reasonably oonclade th&t ímmuntl'] \%, \u%.\\. ^oV 




ftbility, oiie of tbe phenumeui ioliereut Íd the vítal SOti- 
vily of cerlain cella. 

Lewia and D. CuDniDgham, ae early ae 1872, ghowed 
ibat bacteria rapidly diiiappear wheti iojected into lbe 
uirculation. 

lu 1874 Traube auil tinubiedleu demonHlrated th^l 
wheii arterial blood, under aaliHeptk precaationB, wl' 
takeu from a rabbít, into whoae jugalar vein a ůuW 
rích in putrefautivti gurmu had been iujeuled forty-eigl' 
haurs previotisly, it failťd to undergo decompositio'^ 
for lUQDthH. Thette germioidal properťies tUey errou^ 
oiisly attributed ti> the "OKOuiřijd oiygeu" of llie bloo* 

WyflKokowicz bail also uoiícud ÍUái baoteria rapidL^ 
diaappeared from tbe ciroulatiou wlitiu injúuliid tbereíit 
be Mtated that lbí« was due to their depositioD in tlU 
uapillarieit of thu tÍBsiiea. 

Grohmanti and Sobmidl eipenmented wíth extr»- 
vaauular blood aud foiind thal autbrax bacilli whiob had 
beeu kepl iii plattma were inodílifid iu viruleaue; thU, 
tbey altribuLed to the proceas of coagulatlou. 

Podor (1887J oonibattíJ the theory of Wyssokowiw. 
that tbe disappearaneti of baoteria from ttie ciroulatiOD' 
was due to thuir depoailiori and reteútíou in the oapiU 
lariee. Ile proved that blood freshly drawa from thfr 
heart pusseasea coufiberable germicidal power; tbat cvea 
whea kepl wit/ioiet tbe body, in blood in a pipette, tbe: 
germs rapidly diraiuisbed in nnmber. Afterawhile thS' 
blood Heented to lose its germicidal propertieB and tbere, 
followed au iucreaBe in the niimber of germs, 

In the itext year Nullall demoiiatrated the puwMi i 
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lefibrinatHd blood to destroy varíons pathogenic and 
lon palhogeDic organisraB. He also confirmed Fodor'8 
olasioD that after a time blood loses its gerinicidal 
^zvroperties and Ihen becomes an ezoellent onlture 
nanedium. 

Behring has ahown that the blood of varionn aninials 
i ifferB in tbe inteiiBÍty of germicidal powers — thas i 
• ome caeeB it was fonud lo be decided in tbe oase < 
5^riaiu patbogeníc bacteria, lesn so.for others and abso- 
[^Xvstely lacking in tbe ease of certain common saprophy- 
rt;^H. He demonstrated that the blood of tbe rat and 
fcfv-og, which possees npecial immunity to anthrax, U 
■Bapecially fatal to the antbraz baoillns. While thía 
fegermioidal action is very prompt it is very limited and 
vhen the number of germs is escesBÍve, developmenl 
iQay foUow an interval of limited deBtruction — thus it 
spetne that the power isultiraately neutralizedorexhaust- 
íd after íts exercise for a definite period. These reanlta 
were aomewhat BÍmilar to those of Fodor and Nattall, 
Bneohner, Voit, Sittmann and Orthenberger made 
moBi eihanstive researches into the germioidal proper- 
ťes of blood and (lři90) made a moet valaable and im- 
I portant oontribution to tho Hubject. The work of theae 
I tnvflstigatore in of auch importance tbat S statement of 
I theresnltB of their work is juatifiable; they may be 
ItBTuly Rnmmed np as follows: 
i 1. The germieidal aotion of blood ia not dne to 
UBjfooytes, bei^MUNe it is not iDfluenoed by tbe alternate 
md thawing of the blood, by which tha \witt<s- 
s of the rabbit are dealroyed. 



'A. The germitiidal propertiee of tbe cell-free sérum 
mtiHlbe áuti to ití> Holuble coDstitiiPiits. 

3. Neitber nentralization of lbe aerům, nor theaddition 
of pepsin, nor tbe removal of carbon di oxíde gaa, nor 
Lreatmentwith oxygen ba§ any eSect apon tbe germi- 
cidal propertUs of tbe blood. 

i. DialyaU of tbe eerum against water deBtroys iU 
activity, while dialyHiB againet 0.15 per cent ealt sotulion 
doca not. In tbe diffuaate tbere i§ do germicidal eub- 
Rlanue. Tbe loas by dialysis with w&ter must be due 
lo tbe witbdrawal of tbe inorganic salts of tbe sérum. 

5. Tbe aame is ebown to be tbe ca&e wben tbe eeram 
Í8 diinted witb water and wben it U diinted witb salt 
eolution. lil tbe former ÍBatance tbe germícidal aotion 
is destroyeJ, wbile in tbe latter it ia not. 

t(. Tbe inorganie salta bavě in and of themaelvea no 
gerroíoidal aotion. Tbey are aotíve oniy in so far aa 
tbey aSecttbe normál properties of tlie albuminates of 
tbe aerům. Tbe germicídal properliea of tbe sérum 
reside ia ila albumiuuua coaatiluenta. 

T. Tbe diSerence iu tbe effeute of tbe aotive sérum 
and tbat wbiob has been beated to 55°C. ia due to tha 
altered uondition of the albumináte. Tbe díSerenoe 
may poasibty be a cbemical one (due lo cbangea witbin 
lbe molecule) or it may be due to alterations in myoelial 
structure. Tbe albuminoua bodies act npontbe baoteris 
only wben tbe former are in active statě. 

Vaaghan in oommenling on iheae resulla saya: "We 
wiah at tbia point to oall attention to an inconsistenoy 
between tbe reeults obtained by Buecbuer and the oon- 



clasion that be draws. lu experiment No. 45 he renders - 
the Heram aliglitlf acid and adds 0.1 gram of pepain to 
aaoh five o. c, of Bernm (eiiowÍDg by a side experiment 
that this pepain actively digeets coagulated egg albumin 
in neutral solutioD) and tinds tbat tbe diseBtive action 
of ihe pepsin does not les§en the germicidal properties 
of tbe aerům. In fact he eitates thia in bia conolusions, 
but hÍB ultimate opinion, and the one heid by him in 
hia laleat oontribuiiou, íb lhát the germicidal conBtitueot 
of the blood is tbe eerum albumin. How muuh sérum- 
albumin remainB in blood eerum afler it bas been 
thoroughly digeated with pepsin? He couid aoarcely 
háve cboBen a more positive method of demonstraling 
that the germicidal oonBtiluent ia not Herura albu min. 
Either bia pepain waa not aotive, (Mr, Vaughan aeema 
to forgettbat it waa espressly stated tbat a conirol ex- 
periment demonatraled tbe aotivily of tbe pepsin in ita 
ability tp digeat coagulated egg-albumin. However, 
tbia does not affect his argument or ila truth in ihe 
slighteat degree.) and on tbia auppoaiťiun bia experiment 
ia withoat valné, oř the aotive conatituent of blood- 
aerum ia a aubalance lhát ia not deatroyed or mateiiaLly 
altered by peptic digeation. We know tbat tbe pep- 
tonea not only háve no germicidal propertiea, but tbat 
tbey belong to that clasa of proteida that ia moat favor- 
able to the growlh and development of germs. We re- 
cognise tbia faot wben we add peptonea to the various 
artifioial media on which we cultivate germa." Tbis 
objectíon of Yaughan'a oerCaiuly appeara to ua to be 
Třeli taken, nevertheleas the fact remama vV&^.Ůift^eH.iiiSA 
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announced by thcee observera are among tbe 
))urtanl that háve been made u|>on the Bubject. 
the BUCtsesR wilh wbich they mel iniíuced many olbers 
to enter tbia oew tield of reaearch. The result ís tbat 
allhougb mucb usernl i n forma ti on ae to tbe germioidal 
l»ower8 of the blood under variona oonditions has been 
thereby elucidaled yet as far as lbe exact nature of that 
geimícidal conetitutent ie concerned but Httle oř no 
progresu was made — if we exccpt tbe oomparalively re- 
cent and masterly collaborations of Vaughan, Novy and 
McClintock. Bebring and Nissen obtained reanlta 
wbich seem to indicate that Ihe action of hlood within 
the natural cbanneJB and that of extra-vaFicular blood ís 
vastly different. Pekelharing'H experiments proved that 
the disappearence of antbrax spores, enctosed wilhin 
paruhment, when introduced beneath the skin of rabbttB 
was not due to phugocytea but to soine soluble poUonons 
substance. Halliburton separated a oell-globalin from 
lymphatic glands; Hankin found tbat tbis sabatanoe 
possesses marked germicidal proportioe. Christmas 
aleo prepared a germicidal substance from the spleen 
and otber organs. 

Attempta háve been made also to determine the exi 
natnre of this germicidal constituent of the blood ai 
tissnes by the action of precipitacing reagente npon tbe 
proteids of blood-serum. Gaeohner, Cbristmas, Bítter, 
Emmerioh, Taaboi, Steinmeta, Loew and othera háve 
given much attention to the subject, 

Fodor and Zuntz. had shown some time ago that freahl; 
ůr&wB hlooá deoreasea rapidly ia alkalinity npon atsni 
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iog, JQBt as il seents to loee in germioidal powers. Iq- 
deed Bebriug had suggested that tbe aotion of lbe blood 
of lbe white rat upon aDthraz baoilli was due to iu 
great alkaliiiicy. Vaughan too haa euggei^led thai tbe 
blood of tbe adult rat, wbicb U nol ausceptible to au 
thrax, íb more alkalina than thatof the youagrat, wbioh 
iB Busceptibie to the dieeaiMi. Emmericb aud bia oo- 
vorkers demouHtrated thai blood-Berumrenderedfaintly 
acid not unly baa ao germicidal power but furoiabes a 
good cnlture-medinm, Bebring demonstrated tbat tbe 
wbite rat IohL hÍH immunity to aothrax when tbe acid 
phoBphate of ualoiuro waa mixed witb itu food in quan- 
titiea loffioient to neutralize tbe alkalioity of tbe 
blood; Fodor aUo demoostrated thal tbe reBÍBlance of 
labbitB to anthrax waB markedly increaBed afler tbe 
admiaistratiou of eodium pboapbate oř of the aikaline 
oarbonates. In 1687 he had noticed tbat after awbile 
infeoted blood lost its germioidal propertiee and became 
Bu ezoellent cnlture medium. May tbis not háve been 
dne to a lose of alkaliiiity, dependent upon tbe forma- 
tion of aoid products and subseqiient neutralization of 
tbe natural alkalization ť Certaiuly it íb proven tbat 
baoterial activity may generále many and variouB auids, 
Bnch aa formic, acetio, bulyric, propionic, lactic, eto. 

Uankin, in a páper piiblished in tbe paBt year, sug- 
geata tbat tbe germioidal substance íb a speoial aecretion 
of the eosinophUe graonlar cella; acoording to bis tbe- 
ory the grannlar matter of these aoUs is the anlecedem 
, of the germioidal Bubatauce. 




Qln snmmitig itp the evidence we may §uminarize as I 
followe: 

1. It hae been inoonteatabty proven that blood-§eram' I 
coDlains a flubstance wbioh poiícssee oonsiderabla I 
germicidal power, 

2. Bueubner has demonatrated that pepsin doee not 
affect oř extraot the active germioidal coiietituent from 
blood Herum; ergo, thia autive coDHtiluent oannot be 
Herum albtimiii, becaufle pepein coDverts it into peptonej 
which ia especially favorable to ihe development oW 
gerra Ufe. 

3. A temperatnre oí 65°C., as Bnechner and othei 
bavě deinonstrated, deBtroya oř impaírn ttie germioidal 
aotivity of blood-Heriim. It iu probable theii that lbe 
substance Í8 a proteid. 

Vaughan adda to these a Atatement that the oniy d 
proteid likely to be present in blood-serum, and whioh I 
is not deatroyed by peptic|[dige8lion, Í8 nuolein. This 
conclusion wonld be rendered probable if he conld iso- 
late the nucleins themselvea and demoDsIrate that tfaey 
posaesa germioidal properlieB — if tbe residue retnained 
inert it wonld atrongly eonfirm tbe first resiilt. To the 
aolution of these iiuestíona Vaiighan has given conaider 
able time and attention. The results wbicb he bas ob- 
tained are exoeedingly striking and hardly leas tban 
oonvincing. iíuffice ii to aay that he bas demonstrated 
that blood aerům does oonlain a nuclein — he asks the in- 
teresting queation, dots it corae from tbe disintegration 
of the polyniiclear cella, oř í<hall we regard oertaÍQ 
^rpile bhoá corpusoles as uuieellular organa whoae 
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function it. is to Ksurele this nuulein? He han démon 
atx&tod by repeated ezperiments that thia nucleio pos- 
BesBes oonsiderable germicidal power, He bas also 
made many experimente with varioue Ducleins extracted 
from the teetee, tbe thyroid gland and yeaRt cella and 
proves concluBÍvely lhát they iikewiee possess markeá 
(rermicidal power. Indeed it now seema tbal iramnnity 
depende largely npon cell-niicleÍDB, ae well na upon the 
reaction and composition of the fluida of lbe body, 
upon vital resistive power and cellular activity, WooL 
dridge of Etigland haa alao obtained resaltH which eepm 
but to confirm thoae of Vaugban, to whom we owe a 
large part of our present knowledge of tbe subjecl. 

The fact tbat tbe germicidal constitaent of thoblood- 
eernm can be ieolated and utilized has au important 
bearíng upon therapeutios, — indeed it íb exceedingly 
analogous to the advance which wab made when it 
became poaaible to extract lbe active alkaloidal prín- 
ciples from crude drugs. Blood-senim tberapy haa 
been proven ímpraoticable not on acconnt of a lack of 
virtue bot becaaae of the large amount of lbe tluid 
whiob it ia neceasary lo ÍDJeot in order to secure favor- 
able reaults. The isolation aad use of nuclein now 
eeema to indicate a method of avoiding tbia dilficulty — 
it íh even hinted tbat the future may witnees the use of 
tbevarious nucleins as therapeutio agents in tbe treat- 
ment of disease. 

Bnt peraone oř animala naturally susceptible to dia- 
ease may, by means of certain processes, secure an im- 
munity, nsually termed acquired in oonlTadistiacUoa ta 
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thiit whioh exiíttR iialurally in eome speoieB, races oř 
dividnalf. It ha§ long been a well-knowti faot ti 
oertatn uf the infectioua dÍReaseB, mioh aa typhoid fevei; 
yellow fever. parotitia, pertuBsis, etc. oonfer upoo t 
individual go Jnf«oted a freedom írom or immunity 

itiboeqaent development; thU immunity wbile genemj 

H not aIwayH abnolute. 

Certain otber infectious diseasee anch as epidemie ii 
fluenEa, oroap, pneumonia, Aeiatio oholera, eto. do Bl 
uonfer immunity against eubaequenl attacke. It ia flj 
o«edÍngly probable, however, iliat in thi§ latter oase 
oertain degree of immunity of a limited duration i 
afforded, beoause we seldom háve an individual strickel 
wíth tbeee dineases twioe during the samé epidi 
Huch immunity íb afforded il rauot be Iransientinoatara, 
Even that a&orded by the tirst ulass oi diaeaees íb not 
<>*erlaAttng ín ha effeuls, for a man may háve small-pox 
a second time if neveral yeare háve elapeed BÍnoe the 
tirst attaok and provided alao tha<. the flecond ezposurei 
bringg him in contact with a virnient form of infeotioi 
or consiets of an ezposure ihrough an ununually Ion] 
period or at a time when beaith and vitality are 
paired by any cauBe. Until the discovery of Jenner ti 
only form of acquired immunity known waa that o] 
tained or conferred by an aclual attaok of tbe disei 
ending in reoovery. Wenow know at tbe present tii 
that immunity íb alao oonferred by vacoination witl 
modified form of infeotion; by tbe introduotion 
támall Dumber of virulenl germa foilowed by a aai 
uive iaocalatiovs wíth larger numbera unlil a toleri 
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aa it were, íb eetabljsbed; and by treatmentB with 
sterilined germ-oulture^. 

Paateur (1B80) produced immaDÍty by indaciog a 
mild attaok by meaus of an injetítion of attenuated oul- 
tares. ile, iti this way, made aucceasful inoculations 
agaínBt obicken-cbolera aad antbrax. Emuericb and 
bÍ8 pnpils BQuoeeded íd immunizing animalB to swine- 
erysipelaa by emptoyiog small Bumbers of the virulent 
germs and gradnaliy inoreaaing the dose. This ia prao- 
tically the rationale of PaBtenr'8 metbod in rabies, 
Uowever, tbe immuoity couBecfiiiiDt upon inooulation 
with a germ full of viruleoce íb not oaly more marked 
tban íq tbe oase of the use of moditied or attenaated 
uultures but íb alBo more laating in itB eSetit. Ugata 
and Jasabara háve fnlly demouBtrated tbe faot lhal 
antbraz eultnreB in tbe blood of an immune animal 
(such aa the rat, dog oř frog) become atteouated ae far 
as their pathogenio power U concerned. Alao tbat in- 
jeotíon of these cuUureB, bo attenuated, into the blood 
of a sasceptible animal givsB rise to a mild attack fol- 
lowed by immunity. Moreover tbat if even a drop of 
blood from tbe dog oř frog be injeuted into a mouBe, 
before oř after tbe latter íb inooulated with a virulent 
ooltare of tbe aoibrax bauillus, tbat it provea protectiva 
againal a íatal attack, the mild attack thuB índaoed 
being foUowed by immiioity. Similar resulta háve been 
attained by Bebring and Kitasato. 

Tiazoni aud Cattaní fnid that in the čase of tetauus, 
the blood-Ksrum of an immune animal will protéct 
eilber againat.tbe living germ or the geria>fi;«« ua.lt.u.t«. 



Salmon and Smith (1886) suceeeded in readerÍDg 
pigeouB immune to iiog-oholera by inooiilations witb 
Nteriliised oaltores of the baoilli. Kouí (18B8) obtaired 
similar reBulla íd lbe čase of anthrax and Behring and 
Kitasato íd tbe čase of leianus and diphtberia. 

Fraenkel determined that 10-ďO c. c. of a three-weeks 
old cnlture of dlphlheria babillua, if beated to 65° oř 
70° for one hoiir, and IheD injected into a guinea-plg, 
seonreB immunity againet eabsequent inocalations by 
virulent germ if snch aubseqnent inoculationH 
are not made aooner tban the fourteenlb day after 
treatment by the Bterilized onltiire. He deulares tbat 
in his opinion the culturee oontain tv>o speciál albumin- 
oas bodies, one toxio in nátuře and destreyed oř ren- 
dered innoeuous by a temperature of 65°-70'' C and the 
Other conferring immunity yet retaining Ha propertieB 
at that temperature. 

TÍEZoni, Uatiani, Klemperer, Ogata, Jaaahara, Kita- 
aato, Behring, Bueuhner and others hold to a belief 
lhát Bome eubstance íb formed in the blood of the im- 
mune animal and that this substance has the peculíar 
power of neutralitiing tbe Iokíc products of pathogenic 
miuro organisms. Some conciude that thiB e&ect ia not 
dne to ptomaines but to proteida, though the latter need 
not neceesarily be direct products of the germ against 
which immunity ia soiight nor indeed even necessarlly 
of bacterial origin. Othera however hold tbat this im- 
munity- oonfe rr i ng anbstance partakea of the natnre o 
an antitozin. Sternherg says on thia point: "The 
experimental evidence delailetl gives strong support to 



the view that aoquíred immunity depends upon the for- 
m&tion of anlitoxipea in tfae bodiee of immane animals. 
As secondary Factora it is probable tbat tolerance to the 
toxic prodacts of pathogenio baeLeria and phagooytoais 
háve Gonaiderable importaacti, but il \s evident that tfae 
principál role cannot be aasigced to these agenciea." 

Othera, like Vaaghan, Novy, McCIintock and Wool 
(Irige, believe immunity reaides wilbin the cell aiib 
Stance, and cite the germicidal power of the nuoleiuR 
of blood, tesťicle, thjroid gland, yeaet and olher cells. 
Their side of the qnesliou ia oertainly upheid by ex 
perimental proof at leaat as strong an tbat of tboae ad- 
vancÍDg tbe antitosín Iheory alone. 

If a sterilized calture aSorda immunity what ooneti- 
tuent of it pOBaeaBes this peculiar propertyř All are 
agreed tbal it íb not the fuDotion of ptomaines. 
Vangban says strikingly: 

"We can anawer tbe qneelion as to which coDBtituent 
of sterilized cnlturea gives immunity witb considerable 
coufidence if we reoognine the following faots: 

1. Marked aniticíal immunity to an infectioua dieeaae 
haa not been obtained exoepl by the introduelion into 
ihe animal of the germ substance, either enclosed io tbe 
oell-wall oř in aolution. 

a. Sterilized cnlturea conlain the germ aubatanise in 
one oř both of these forma. 

3. The samé immunií^ing aubatance exieta in tbe 
bodiea of bacteria grown on solid media and killed by 
the aotion of chloroform, 

Tbe aame immunieiag effecta, varytn^, bov«ev«c^ 



io degree, are obtaiued wiili the bodiee of the dead 
bauleria morphologically ídUuI oř in golution, with 
living baoterja modified and reducad in virolence and 
with very Hinall numbers of tbe viruleut germ." 

Fromtbia he very logiually conuludestbat theimmun* 
i^ing Hubetanue U a constituent of tbe bacterial cell 
itHelf; and further tbat as eacb kind of gerni baa its 
owu peculiar poieoD, conlerring immanily when ex 
bibíled in email dosee; lbe poison caiiiiot coine from tbe 
uell wall, norcan it be a deoompoHÍliuu producL of bac- 
terial aotivity bul an eHHential, cbaraclerislic portion of 
the cell itself, to wbich in due ite distinotive propertie«. 
He believen tbia to be ihe nuolein, Ceriainly his prem 
ises are peouliarly upheld by faotu, for all of the 
metboda of produoiug immunity depend upon the in- 
troduction of tbe germ-Habatantť into lbe body. Immu- 
nity conferred by an altauk of disease iů uerlainly 
oauaed by an iutroduction of germs whíoh are aot only 
living bul more oř leas autive in virulence. Tbat wbloh 
ia induoed by vaccination oř inouulatiou by attenaated 
cnltureit is dne to the inlroduution of germa wbioh are 
living but wboae viruleut aotívity Í8 more or lesa modi- 
liedor redaced. That which ia induced by inoculation 
wilh aterilized culturea is due to lbe introduclion of 
the germ substance (or aa Yaugban aays, the germ- 
nuclein) »o modified tbat it is uo longer oapable of le- 
production. 

Trne it ia tbat a itusceplible aiiiiaal may be rendered 
immune by treatroent with the blood aeruoi of an im- 
For exaiuple a ^borse is rendered im- 
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mnne to tetanns by treatraent with the moditied bao- 
terial proteid and from tliene trentmenta it reaults that 
an immunily-oonferring enbatatice íh generated within 
tbe horee and ciroulateg in ita blood. If now thia 
blood-Berum of the horee be ÍDJected into a moune tbe 
aniinal becomes, ander certain conditions immuniKed to 
letanuB. But as Vaiighan most aptly says— "The im- 
tttUDÍty actaally doefl not belong to the mouee. It still 
belonga to tbe horše. It is stolen property and wiU soon 
be lost.'" The immunity-conferring Biibstance is formed 
by the oelle of the boree not of tbe mouae. Behring 
nay8 that subseqnent inoculation of tbe mouae may 
awaken its oell nativity and the iminunily wbioh theu 
reenltB ia the direot property of the moase, but this does 
not bécome true prior to the intrortuction of the germ. 

ITpon what does tbe ineilitig cause act íd the pro- 
diiction of immunity? TizKoni and Cattani bavě demoD- 
atrated that rabbila oannot be immaniEed to tetanua 
after removal of tbe spleen. Lindemann and othera 
bavě abown that a dog wbioh bas nndergoue extir- 
palion of the thyroid gtand will not atand the doaea of 
caffein whiob the eame dog was able to bear prior toes- 
lirpation. Tbe effects of extirpation, oř atrophy of the 
thyroid gland, are now wellknown, as are also the bril- 
liant reaulta following the adminiatration of tbe gland 
in oertain diaeasea. It ia suggsated that these organa 
are the sources of nueleated ieuoocytes, — these differ 
from tbe red oorpuaoles in that they possess nnolei. 
ThiB naturally auggeated that nuclein might play an im- 
portant role in the produotion of immnnity. This 
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thought occured lo Brieger, Wasserman and Kitasato; 
tbey obtained uegalive resulta but ie ie sigoilicanl tbat 
they uped a tetnperature of 100° C in ihe elaboration of 
their preparatioDB— we know now that a teraperatnre of 
55° C Berioasly impaira indeed almost deelroys Iheír 
virlues, Wooidridge of Englaud, wliose work aeems to 
háve been entirely overlooked, oblained very favorable 
resultH aa indeed has Vaugban evea more receDlly. We 
may now uonsider it o on clu sivěly pro ven that the blood- 
Benim, thyroid gland, spleen, marrow of bones, etu. háve 
oonBiderablegermicidal powerand tbispower ia poaseesed 
by iheir nucleina. That the nucleina do exert a powerfnt 
influence in ímmuniLy Tizzoni and Cattani háve ahown 
by failurea to produce iinmunizalioD of rabbita to teta- 
nua when the epleen had been removed. We now knov 
that Natare has provided speciál pbysiologioal guards 
againat infeotion by the ordinar; channela and further 
lhát ahe has Bupplíed generál phyaiological guarda ín 
ihe nucleina whose germicidal power ig dependent 
largely npon vítal cellular activity. Thta forces U8 to 
the oougIubíod tbat immonity ia in a large meaaure dne 
to the production of antagoniatic subatancea whioh are 
produoed by the atimulation of cerlain organs, cfaíefly 
the Bpleen, the thyroid gland and marrow of bonu 
whioh manufacture nucleina — doea it not aeem reaaon- 
able then that these antidotal eubítances shonid bs 
nucleina? Their kind and amount then would depeod 
upon the natare of lbe incilant and the organ oř organS-: 
speoially iuciied. This would indicate that the pro< 
oesBea of Natare are eminently conaervative, thal the^ 
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are oonstanlly Blriviog for the altainment of such an 
ideál etate of health aa would reoder the systém proof 
againet bostile altackR of palhogeuiu organiemB. It ta & 
question wfaether thie end might not be altained were it 
not for our viliation and aniagouittiu of Nature'e own 
eSorls by our habits and frequeot iofractionB of all 
bygieníc law, (Jlearly then anythiug which depreBses 
vitality predispoeeH to BUBueptibitítf to ditteaee while Íl 
ÍB only lo an ezallatioD of vitality that we uan look for 
immnnity. 




VII. — ANTisKPTice AND Thbik Kklativk Valub. 



ADlisepBÍB íb a coiidition íd wbiub tbe diivelopineiU 
of micro-orgaDÍu lífe íb rolarded or ralher prevented. 
The germ ia not iiecťtiBarily denlrojed or killed; it ia 
Hufficient aimply to arreat and prevent ita development, 
il.H power of e)tercÍBÍng the reproductive funotions. An 
antiseptic ia an agent capable of prevenliug pulrefac- 
tioD, tbat ÍB, tbe growth of tboae organiama wbicb cauBO 
l>u tref act ion. If the agent alao poBaesBes lbe power Co 
kill or destroy OT^^n\sai», it ia gerinicidal in effect al- 
ibougb, of courae, antiaeptic; beoaiiHe a subatanoe whicb 
posaessea tbe power of deBtroyiiig the organisras whioh 
canse putrefaution pORsuBsea tbe power, ipeo facto, of 
preventing putrefaction. AU germicidea are necessarily 
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antÍNeptios hut all antÍBeptics are not neoeHHarily |);erini- 
cides — íM potatoes are vegetables but all vegetablea are 
not necessarily potatoeit. [n order to demoDstrate 
antííeptic power it is only neoeaBary to demonstrate oř 
afaow lhát the Bubalance íh oapable of preventins lbe 
exerciee of those functions of baoterial actívity wbioh 
iisaally resiill in decay or putrefaotion. The germ ia 
thiis rendered innocuous oř harmleBS by inhibition of 
its normál vital aotivity. When tbe tubibiting oondi- 
tion, tbe actiial presence of an antieeptio enbetanoe, ia 
removed then the interrupted proceaaes may aupervene. 
Thus alcohol, sodic cbtorid, aodio tetraborate, ferrouB 
siilpbate and many other subatanoes commonly ušed aa 
germicidea do not, even iu concentrated solutiona, de- 
atroy tbe aporea of variouB germa, bence they are not 
true germicidea. The Irue germicide kills or deatroyB 
the miorobean element, rendering future developmeot 
an impOBBibility exoept by renewed infection. The ao- 
tion of an antiseptio is very aimilar to tbat of jndivial 
incarceration, in which tbe offeudlng entity ie iaolated 
and ehorn of his aocial aad politioal functions — be is 
rendered inoapable of doing harm. Germicidal aclion 
on the other hand ia aomewhat analogous to jadioial 
execution — tbe oťfending entity ie deatroyed. An anti- 
septio anbatanoe muat not only háve the power of pre- 
venting the growth of putrefactive organiams but muHt 
also be oapable of exeroising suoh reatrictive power 
even in cnltura media favorable to tbetr growth, devel- 
ind proliferation. 
So many peraons diaouss aeepaia and antiaepBis 




tbougb actithetical terma. A.tiepijia ía, of course, a de- 
§irable, an ideál uoGtlitioD and aniiaepsis b a meana lo 
itiat end. Most wounda and iDJaries are iofeuied be- 
fóre comiufr luider tbe care of tbe pLyBiuian oř Hurgeon, 
tbere Í8 do possibiliiy of asepeie, ín a striol Hense. The 
gerni bag already gained access, no opportimily baving 
been oSered ihe pbysician to exclude it. lofecliun is ao 
exceedingly icsidiouH, even in condiliona wbere every- 
tbing seems favorable to tbe Gacueaa of aseptic prooed- 
iireH, that il cerCainly ueems rational to err, if at all, up- 
on tbe safe side by a coujunotion of aaepeis and anli- 
sepaia. Id bo called aseptiu procedurca everything íb 
(lependent iipoo slerilized dreaaiDgs, sterilízed ÍDBtru- 
meota — eterilized by wbat meausV Eitber by the anti- 
seplic aotiou of moÍHt heat or by tbe ubc of aDtiseptioa 
tbemaetves. It Íb eaueedingly ditttuuU to say wbere 
aBepBÍB CDda aad aatisepaia begina, for aBepsis is uaually 
attaiued by an ajiíecedenC antiaepflia. 

ITudoubtedly the greateat of all anlieeptios aodgerm- 
ioidea is health. It Ía ooly when tbe Dalural aod uor- 
mal efiicltiDoy ia vitiated tbat Nátuře bucomea dependeut 
lipou Arl, Tbe bealthy tÍBsitea of tbe huDiari body 
iieítber harbor lafectious oiganiamH Dor favor oř aid 
tbeir Bubaequeut developmeDt wbeD ÍDlroduoed. Indeed 
tbere caunot uow be tbe aligbtest doubt but that the 
highest type of histologie vitality, wbicb we oomoionly 
t«rm bealtb, is bigbly prejadloiat to tbe aclion of path- 
ogenio baoteria, Furthermore wheD suub bavě been in- 
troduoed wilhin the ayatem, eitber by accideDl or de- 
sign, Ibey are quiukly deatroyed eitber in the druula- 
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tion oř tidsnes oř etne discbarged tbrougb the varíoas 
etnanolory ohannels. Cnnniiighaiii and othera háve 
proven that baoteria are frequently deetroyed io the 
blood; Vaugfaan too bas demouBtrated tbe germiuidal 
power of tbe Duoleio of blood-Heram. WyeeokowicE 
oUimed lhát tboce organisniB which are not deetroyed 
rspidly iii the blood are deposited materially ia tbe Iíh- 
iueB, junt a§ is doDtí in tbe čase of partiules of pigmeDt. 
He iiitroduoed anlbraz bacilli, in email quaDtities, iiito 
tbe blood of rabbite and foiind that they disappeared in 
tvonlyfour boara; be claímed bowever to háve fouod 
them deponiled in large iiumbers in tbe liver and tbe 
spleen. Obeyne, Ogston, Ribbert and otbers li ave 
proven lbe poBeibility ot excretion of germs by the 
genito-urinary Iraot, deraouřitrating tbeir aclnal pres 
enoe in the kidneys and urine. It has aleo been proven 
lhát germe may be eicreted by tbe mammary, and pos- 
BÍbly alao lbe parotid glands. Indeed Paaaet and Lon- 
gsrd háve Hhown that, in the čase of mioe at least, it waa 
poasible for oooci to be exoreted by the oonjanotival 



The medical literatuře of the past few yoars contaína 
many referencea to the germicidal propertios of blood- 
Herum. May there not háve been sometbing of faot ae 
well aa fancy io the resnlta aecribed lo the o!d fasbioned 
and almoat obeolete practioe of aendíng invalids vilh 
impaired vitality to abattoirs to partake freely of the 
warni, freshly drawn blood of recently slaagbtered ani- 
maU? Not only has the blood-aerum germicidal prop- 
ertiea bul those of diSerent animals vary in the intens- 
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ity of their powerH. Thaa the common domeRtic rat ia 
highly Tesistaiit to the aotion of moBt bauteria wbiolt 
are pathogeníc in their e&eols upon the human or 
ganism. 

So it aeems that all of the Dormal functiotis of the 
body work together for itB good in tbe preservatioD of 
itB hygienic and vital activity. Whec we oonsiderhow 
sligfct a cause may interrupt the normál operations of 
this delicate and highly oomplex maobine oalled the 
human organÍBm, how cateful and watchful of itn heallh 
we ahould be. These nátura! oonditions and beneficient 
tendencies of ihe organiem may be perverled by varioua 
canseB Bach aa injury, cold, intiammation, embolism, 
looal oř generál deprefsion of vitility, elc. For nen- 
turiea meo bavě olimbed mountaina, croaaed oceans, 
bridged chaamB, delved into tbe bowela of theeartb, 
burned tbe midnight oil, conrted death in a thousand 
forms in a vain and endlesB search for tbe illueive and 
delasive "Elixir of Life." All thia time they labored 
in ignorance of the faot ibat the treaBure Bought iay 
conBtantly within their reaeh — nay, more — pulaing 
tbrongb their very beinga. And yet — and yet — Ihey 
found it Dol. 

For lbe moat favorable development of germe and an 
exeroise of vital autivity certain phyaical oonditions are 
neoeasary. Thus ihere muat be (a) a certain degree of 
temperatnre, (b) a certain degree of moialure and (c) a 
Buitable nutrient medium; a combination of these three 
oonditions produces ideál surroundings for tbe develop- 
it of micro-organic life. The growtb and develop- 
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Dieot of germ« oau then be restraioed pliyBicallj by (a) 
eiev&tiou of temperature, {b) depreasionof terapeiaiure, 
(c) absenoe of DutrieDt media, aod (d) abeenoe of mois- 
lare — indeed they cao be deetroyed by Huffioienl ele^a- 
tiou of lemperature. Clearly theu, where aurrouDdinga 
are favorable, evea phyaiual condilioua may Bometimea 
be QBed aa antUeptic agecU. Some few germs, 
tiver, are able to raulliply al the freeaiDg point (0*C„ 
32°F.), while otherh posaeee powers of proliferation at 
temperaturea as bigb a^ 80°-70° C, (I40'=-158'' F.)- 
mael remember in tliis conDection tbat the freeziug 
poinl ie zero ou ibo CuDtigrade scaie ia commoii acienti/ic 
ueeatid tbírly-lwo degrees above zero on tbe Fabrenbeit 
suale wbiob ís in uomiuen JotnesUc uae; aod that th«i 
temperature at wbiub water boils ia one buudred degrees 
abovezero on lbe Centigrade eoale and two bundred and 
twelve degrees above zero on tbe Fabreobeit aoale. Tba 
temperature favorable for tbe growtb of most bacteria 
is ao''-4U'' C, (6S''-104'' F.J, bnl as a rnle most parasilio 
species require a temperature of 35°-40° C. (95°-104°F.), 
tbat is aboul tbe uurmal bodily temperature. In very 
bigh elevations of bodily temperature, if tbe blood be 
not altered, its germicidal power ín inoreaaed owiag to 
tbe inbibiling tcfluenoe of elevated temperature; ibis 
advantage ia inappreoíable however becauae of the ooa- 
uomitanl depressed vitality of tbe body itself. Let ua , 
proceed then to a couaideration of tbe virtue of pbyBÍ 
cal agents aa antisepticH. 

CoLD. — The weigbt of experimeulal evídenue goes to 
sbow that low temperalures do not usually killb 
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althougb elevated temperatnres do. Friftch (11^77) eX' 
posed TiirioaB ciiltoreH to a temperatura oí 87" C. beitovi 
the freezing point — he obtaíoed thie ezceeding low 
peraturfl by lbe evaporation of liquefied oarbon di-oxid. 
Kven after expoeure to such a degree of uold he found 
Lbat microoocci and baoteria niultiplied abundantly 
when again placed iinder favorcble conditiona, Prnd- 
den found lhát some apeoiei) resieted low temperature 
while othera did not. Ile baeed tbU latter concluston 
upon tbe fact that eome bacteria died, althougb he did 
not olearly prove sueh to be the reault of the low tem- 
peralure. Aa Sternberg aptly aaya, there wonid proba- 
bly háve been a eimilar diminution in the culturea, more 
espeoially if old, owlng to an exhauation of pabulum; 
this of coar§e might be independent of freezing for 
bacteria, like higher planta, die in time — indeed contin- 
ued vitality depends upon contin ued reprodnction, 
Priidden alao foand that repeated freezing and thawing 
was more fatal to eome forma, auch aa the typboid ba- 
oillne. Cadeao and Malet kept portione of a tnberculous 
lung frozen for four months; at the end of that time the 
injection of even a smalt quvntity inlo guinea-piga, waa 
oapable of produoing taberauloais in the animal so inoc- 
alated and infected. 

MoiBT Hkat. — Tbe burden of esperimental evidence 
«eerae to indicate that the ihermal death point of bac- 
teria íb comparatively low when aubjected to the influ- 
enoe of moist beat. Indeed a large number of patho' 
genie organiama are killed by expoaure to temperatnres 
of SS^-eO" C (I31''-140° F.) for len minutea; aome are 
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killtid aievun sli^jhlly lower lemperalures and by extend 
ing tbe tívie o( exposure it ia exueudiogiy prob^ble tbat 
BOtnewhíl lower teraperaturea etill may eSect the sama 
result. Non-]>aLliof;enic bacleria, as a rule reqiiire higher 
lemperaliires, such as 5S°-6&° C. (136 4'=-U9'' F.), and 
Bome tiven liiglier slili to eSeul tiieir deslruulioD. Glo- 
big haa obtained several species, from tbe eoil, whích 
grew at 50''-7iJ= C. {122°-\bS° F.), while Miquel (1881) ' 
found a motiunlenig bacillua in the water of tbe Seině 
whiob grew luxuriaully in bouillon at O9°-70° C 
(15ii.2''-I5e'' F.). 

Tbe resistant powers of sporea are, aa a rule, greater 
iban LhOBe of germs themHelvea; however, these reaiBt- 
aot powers vary in strength amoog the varioaa speciea. 
Even tbe Bporee of all known patbogento bacteria are 
Hiiiokly deBtroyed by expoaares (even tbongh sbort, 
Slernberg saya tbat tive minutee is fully Huffiuient) to a 
lemperature of lOÚ" C. {312° F.), námely ibat at whioh 
water boíls. The npores of the BaeiUua anthracie, the 
raoet resiatant and loleraiit of all the uommoner patbo 
geniu organiHms, are kílled in four ininates by ezposure 
lo moist beat at 100° U. (212* F,). Tbe resnlta ob- 
tained by ^ersiu and Sternberg seem to indioate tbat 
lbe Bpores Sar.ilbit tuberculosis are destroyed by au ez- 
posare of ten minutes to a lemperatare of 70° C. 
(158° F.), althougb Voelsb olaimo ihat a temperatart 
higbaalOO°C. (2I2°F.)Í8ÍnsuflicienlfortbÍB. We may 
bowever reasonably and certainly rely upon the faot 
tbat expoBure to moiBt beat at tbe boiling point ^100° 
C. or 212° F.) U BuBioient to deatroy all pathogeniv, 
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germe and spores In a few rainutes. Some Don-pstho- 
genie germs and spořen reBÍat thia temperature but be- 
ing non-pathogenic in oharacter (that is, inoapable of 
caneing diseaae] the faot postteagen little practical im- 
portance to tbe phyBitiían and Skirgeon. 

Dkt Hbat.— Koch and Wolffhuegel (1881) fully de 
uonatrated lhát when mioroorganiems are exposed, in 
a deBsicated condilion, to the iuUueDce of dry heated 
air a bigher degree of temperature íh required for tlieir 
deetruction Iban when ihey are nioist, oř eiposed to lbe 
action of bot water oř moiat ateam. These deductions 
were reaohed au the direot reeiilt of experimente made 
with a large number of patbogenic and non palhogenic 
Species. 

BzpoBure for an bouř and a half to a temperature of 
.VS^-iaa" C. (I73.4"-253.4'' P), and for one bouř lo a 
temperature above 100° C. (íil3° F.) failed, in tbe uaxe 
of f^ beat, to kill rarioiis non pathogenic gerraa but 
did destroy the bacteria of monne Heptiuemic and rabbit 
Bepticemia, A temperature of 1'20°-128* C. (248°- 
; S63.4° F.) and an expoaure of an hour and a half wan 
required to íneure the destruelion of all apedes treated 
' in tbe absence of spores The spores of BadUiia anthra- 
eis and Bacillve anbUUs reeiated thia temperature, requir- 
ing a temperature of 140° C. (384° F.), and an expOHure 
of tbree hours to effeut tbeir destvuctioii But tbiH 
teroperatnre is decidedly injurioua to bedding, tilothing, 
and moat of tbe commoner doraeetio objeots requiring 
dtRÍofectton. Since lbe specifiu germs of dipbtheria, 
typhoid fever, eryaipelaa and obolera do not form 



HfioreB, objeotB iofeoted by these dieeaaea may be dÍB-^ 
iofecited by dry heat at a temperature oí 120° O*' 
(■J48° F.) and au exposore of two oř three hoara. 

Dry heat is not only lees actwe tban moíst beat bol 
íh aleo lesB penelrating, uepeoially ho in the oaae of 
folded blankets and otber arlides fasbioned of poor 
oůnducťirs of oalorio. Koch aud WolSbuegel demoa* 
sLrated ihis by placiiig regiateriog tbermometers witbia 
fuldei) blanketa and variouH paukagea. After uxpoaura 
for ibree bourat in a bot aír oven to a temperatnre oí 
Isa^O. (li71.4''F.) tbe Ihermometera ehowed that a auffii 
cieot temperature to kill bacteria bad not been attainMt 
iuterually. Kohe uonducted aimilar experiments, sub> 
jeoting roUs of blankete to a temperature of 28 
(137.8°^.) for three bours; be found that ihey were but 
very elightly affeoted in tbeir interior. 

Hence il seems tbat moiat beat is muuh more effeolř 
aa a germicidal agent than dry heat. lu the oase ol 
moiat beat the liqiiid pieroea oř penetrateii meuhanioally 
thu9 carrying the heal to every portion; it must be evi- 
dent tben thal to tieuure tborougb diainfection of oloíh- 
ÍDg, blaukets, aheets, etc., boiling ía neoeaaary. 

DEaaiCATiON.—Cultures ia tbe moiat oondition may 
retain tbeir vitality for a nonaiderable length of time. 
Paul saya that the typhoid bacillas baa reiaíned ite vi- 
tality tnore than aix montba. Deeaicatiou is bowever 
quiokly fatal to eome pathogeuiu bacteria, such aa the 
cholera apirillum which Paul aaya periebea after dessioa- 
tion for one half hour al the .ordinary temperatnre. 
The typhoid baeilluK witbalands tbía Ireatiueiit for eighl 



or tm wvflks, ths baoiíliu of diptheňa foar oř five montlis 

and the bacillus of tubercaloBÍB tive moDtha. Sporefl 
however retain tbeir vitality, even in a deRBÍoated oondi- 
tioD, for a great len^lb of time. 

LiRHT.— Downes and Blunt (1B77), in a report to lbe 
Koyal Society of London, 6r8t oalled attention to the 
fact tbat ligbt ha§ an injurioan effect npOD bacterial lífe 
— indeed tfaey even oUimed tbat eultures migbt be ater- 
iiized by expouure to direct suniighl, Tyndali verified 
these claims to Bome exteot by experimeiitB sbowing thxt 
development íb reatrained at least by díreot exposnre. 
Thi8 doee not eeem altogetber improbable wben we re- 
member tbat many of the baeleria are lower forma of 
vegetable life devoid of chlorophyli and on tbis acconnt 
would thrive better in ab^enoe of direot annlight. Tben 
too we know tbat Hght nndoubtedly haa oert^iin definite 
actiníc and ohemio powera. 

Gaillarďs experimente Beom to conclu«vely prove 
tbe germioidal power of sunlight in the presence of 
oxygen. Geialer thinka that snob effeots are pariially 
dae to the action on tbe gelatin cnllure media and Koob 
coniirme tbis result wilh bis experimente witb the tnb- 
erole bacillna, 

Sternberg aaya that ezposure to sunlight is one of the 
moBt potent and the cbeapeat of agents for the destrnc 
tion of pathogenic bacteria and is a practioal ar.d valua- 
bl« hygíenlo meaaure 

Elbotbicitt.— Attempta háve been made reoently to 
I ntilize tbis foroe for tbe deatruotíon of germ life. Re- 
I cent experímenta make it seem doabtful that tbe eleti- 
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tricity acts directly; if Bo, stroDg ourrents and moder — 
ately long ezposures are eRseDtial. It ia, oř eeeiOH reS' 
Bonably oertaiD, tlmt tbe chief viriiie of electricity liea in 
tbe virtue of the produote of iLe electrolydc action. For 
instauue tbe deoompoBÍlioa of aqueoua media woatd 
yield ttascenl ozygeo and bydrogen, ihe formerof whioh 
pOBseitseH undoubted antieeplic value. 

The number of aDtiseptic substanceB proposed and 
recommended by various autbors aod eiperimenterR íb 
uoneiderable and ie fartbermore oonelantly inureaeing 
witbout cesBatioD. It ia important theti tbat the pbysi- 
cian and surgeon shonld be moderately familiar wilb 
these Bubatances, or their oomparative valuea at leasi. 
Theae different productB do not act uniformly in their 
reaistance to different pathogenic micro-organisma; one 
agent may be eiceedtngly actíve agaiust one spedea 
and inert towarda otber. Tben again eporea are often 
and indeed utiually more resÍBtant tban tbe parentgerm. 
Not oniy do becteria vary in their resiative power to 
the action of antiaeptie eubstaneea but tbe aotivíty and 
valae of tbe latter may be influenoed by various Btir' 
rounding conditions. Chief among theae are tbe natnre 
and qaantity of the materiál with which the bacteria 
are associated. Some disinfectants act by an oxidatiou 
of the oSending entities and a matual destruotlon of tbe 
germ and germicide reaulta, aa íb the caee with potaeaio 
perm angan ale. But tbía eubatanue oxidizes orgaoie 
matter of all kiuda; bťnue, if organio matter exÍBts aa- 
Booialed in qnantity with germs the -value of the ger- 
micide may be impaired because it may oxidize tbe or- 
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,nic matter aod be itaelf <ie§troyed before the bauteria 
í&i-e affected. Then again we muel coDeider the ohemi- 
oal nátuře oC lbe substanoes tbuB assoáated with bac- 
i1>eria. For eiample, ailver nitráte ia a very effioient 
:erniioide and antiseplic but if ušed lo disinfeot urine 
its gerinicidai efGuiency would be bighiy impaired if 
'not entirelj counteracted by the action of tbe aodic 
chlorid of the arine upon the ailver Balt, the latter be 
iDg precipitated ae an losolable and co m parat i vely inert 
argentic obloríd, tbus — 

Ag NOa+Na Cl=Ag Cl+Na NO. 
Moreover the presence of albumin uiay iobibit the 
actiOQof merourio chlorid (Hg Cl,) sud other metallio 
salta. Van Ermengem statee that the tptrilla of cholera 
are destroyed Í7i bouitlon in one balf hour by mercuric 
cblorid in the proportioo of 1:60,000; while »'« ifoorf- 
eertíni a proportion of 1:800 waa required to eSect the 
samé reuult that ts, a solution nearly seventy-iive times 
as strong in tbe latter čase as in the forraer. Why ie 
tbis? Bouillon, as has beon oonolasively proven, con- 
bísIb chiefly of tbe extractive salta of beef, it coulains 
little oř no albumin, being analogous in cbemical compo- 
silion lo urine. Blood-seruin is rích in albumenoids — 
the inference is obvious. 

Some agenls are rapid in action, others extremely 
bIow. ITien again difEerent species of bacteria rtquire 
diSerent exposures, some of shortduration while others 
require a lengtby exposure; tbis ia on acconnt of the 
Tarying reaistive powers. Nissen found that i) solution 
of "chloride of lime" (the hypoMorite is what is really 



mennt) contaioifig .12% destroyed atillirai bsicilli ín c" 
ffiJDUte Anň the cholera apirilla and lyphoid baoilli i' 
five minnteii. Other agenta might require several hont*" 
A" a role tbe atronger the solution the ohorter the 
of expOBnre reqtiired and vice versa. 

The temperature al whiah an expoHure ia made m^ 
direclly aflect the result. Věry high temperattirea iť^" 
hibit vital activity (and indeed may even destroy,,..^- 
henoe under such oonditioRB of reetraint of resiBtiv 
(lower we would nalurally expecl to find the germ espe^^ 
oially BiiHCeptible to aotiřieptioa. 

The number of autiseptie HobatanceB íb legion and as^ 
nodefinite and ralional method for grouping them ha** 
au yetbeef devised, perhapa an alphabetio arrangemente 
may prove moat eonvenient for their individaal conei- " 
deration. 

AcETANiLiD, (Antifrbetn), al«o termed Phenyť- 
acetamid, The drag ia ohemically an anilin in whiob 
one atom of hydrogen has been dipplaced oř replaced 
by the compound radical acetyl.thua: NHC,H,C,H,0; 
It Í8 a white, cryBtalIine substance when pure, ocanrring 
in brilliant rhombic ptatea. It ia uBualIy prepared by 
the action of atrocg acelic acid upon anilin and by 
prolonged contaot vrilh hydrochloric acid ia reaolved 
into its conetitaentB. Acetanilid ia inaolnble^in watef ' 
at ordinary tflmperatnreB but is readily soliible Íd chloro- 
form and ether; it ia also fiomewhat solnble in aloobol, 
in lbe proportioD of 1:3,5. It íb chiefly iiaed as aji 
antipyretio but haa been recommended aa a looal antí- 
aeptio. Ita abuae gÍTea riae to toxic symptoma. 




AcsTic Acu). — Puie acetic acid is a colorlesB liquid, 
liaving a peculíar pungent odor like tiiat oí Htrong 
egar (whích usually containe 4-6^ of aoetio aoid), free 
from empyreuma and poaHeBBiDg ad iDteneely acid laste. 
It ia, in conceolrated conditions, somewhat escharotio 
and GorroBJve. It íh the seuood member of the gronp 
of KO called "fatty aoidg", reaultiog from the direut ox- 
idatiou of ethyl aldehyd or lbe ultimale oiidalioo of 
etbyl aloohol. Itd ciieinical formula U HC,H,0, oř 
CH, GUOH. The acid ae uaually aold oontains about 
thirty-BÍx per oent of monohydrated acetic auid; abao- 
late acetio acid U a orystalUne Holid eomewhat analo- 
gous to ioe in appearance and henoe Uumed glacial 
aoetio aoid. In a eoncentrated form it ia a oorroaive 
poison. 

Koch fouud that ii% ťailed to kill anthrax aporaa 
even after live days expoaure. Abbutt found that the 
samé Bpores resiated the action of 50% gladal acetio 
acid, even after au exposure of two hourá — indeed the 
Hporea of the anthrax baoillub aeem to poaaeHa peoiiliar 
reHÍ8tant power to the autiou of the acid. Kitaaato 
bowevar fouod that 3% wouid kill typhoíd baoilli in 
live hourá wbile 2% effeoted the samé reeiilt iií the Mamě 
time with the spirilla of uholera. 

M. UaBtiliimodo haa reported from ParÍB that a viue- 
gai' contaiuing 3:^-3.3% of acetic acid saturated with a 
pure culture of the aplrilla of obolera oau, after an in- 
terval of tifteen minatea be inooalated into animaU 
, witbout danger — oř even eateii vith impuiiity by human 
ilmilga. 
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In 1874 Klein ma<]e tbe statenieDt lliat 
sublim&te had no more germicidal valae than vinegar. 
It ifl int«resting to notě that MuClintock, tn tening tbe 
truth of tbÍB statement, found that vinegar containing 
6;íf-7% of acetic acid prevented the growlh of mioro- 
organÍHms as efechinlly aa a 1 :1000 soluíion of corrostve 
ettblimate Tbene reanlti uompletely veriFy Kleitrs 
Mlatem ent. 

CruiJe acetio ncid (pyroligneous acid), eometimeH 
oalled "wood vinegar," iit the crudu prodnct obtained 
when wood ta subjeoled lo deatruotive diatilUtion. It 
iH & dark-brown liijiiid, airaoat blauk, tbe oolor depend- 
iug npnn tbe aniouiit of tar oonlained; it po«iaei<Hea a 
cbaraoterixtic, penelrating, umoky odor very like thal of 
bnrnt wood. The lar presont Í8 remlored solitble by the 
aoetio auid — iudeed aoetic aeid ha§ also tbe power of 
effeotiDg a partial Moltttion, al leasi, of albuminouB sub- 
BtanceR; tbe prefteiiiie of thin tar, no doubt, adds miiuh 
to tbe antiseptic qualities of tbe liqiiid. Some attentiou 
haa been paid to Lbiti nubaLanoe daring tbe paat year; 
ita acoeHHibility, it§ cheapnenn and othor properties 
would make it very deHirable if etibsequent reBearchea 
and experiences can índubitably prove that it baa de- 
oided antieeptío qualities. During tlie past year it haa 
been oonstantly ii^ed in varioas morgiies and hoapitals 
and, as Squibb saya, has worked admirably. 

AcBTONK,— Produced by the dry dlatillalion of an 
acetate, auob as calciu acotate; ita cbemical formula ia 
(0H,),CO. Kocb haa demonatrated that antbraz aporea 
grow freely atter two days expoaure to the action of 



^^lone aod that Ifaey are not dostroyed by ti ve dayx tfiL- 

Posiire, aithougli their aution is somewhal erifeebled. 

■AuiůHOi,. — Chemiually the hydroxid of ethyl (the 

_^scoQ(] member of lbe radioale of the marab-gas aeries), 

"* chemioal formula being C,H|OH. The propertieB of 

"'B eubstanue are too well known to need descríption. 

"■ *&B one of the firsl aDtiaeplioB tised, thoiigh now 

* •>l08t enlirely discarded. It waR advoualed iii a 

P**ophlet by Bataille (1859) and adopted by Nelatoii 

'■■S^a) and alBo by Le Fort. Sohiil and Fischer deraon- 

•"^led tbal tuberouloue sputum had íIb infectiouB 

^^•'iťe deslroyed by alcohol, but thal tive volumes of 

^olute alcobol were neceBsary (o destroy the baoilli, 

^**al volumes being ineflíoient. Pure cullurea of the 

*<Ji|luB were completely Blerllized by live rainutes ex- 

r**-*8Ure to the aolion of absolule aloobo . Koch Tound, 

^Wever, thal eveu aii exposure of one bundred and ten 

^ye had no effeut upon aiithrax BporeB. 

Aluh. — The aluma stře hydrated dooble Bulphatea of 

^lomiímm and Bome other poBÍlive radieal — raore com- 

"^only eitber potassium or amnionium, thua: K,AI, 4 

ÍSOJ .24H,0 or{NH.), AI, 4 (80,) .24H,0. Miquel has 

"^1 etermined tbat while aliím m not germiuidal it ia anti- 

Heptic and that a proportion of 1:232 ia Buflicient to 

^estrain putrefaclive decomposition in bouillon. 

Alcminio Acetatk. — AI (C.HjO,),. Kuhn ha« de- 
lermined that itia anLiaeptio tn action in the proportion 
nf 1:5,250 while De Ia Croix plauen íta anliBeplio power 
at 1:6,310. 

Ajluuinic CiiJ.ORin. — AlCl,. El\(\\ii6V Yi.«& &gSM-_ 
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tnined that thiu substance is aDtiseptic in the proporti 
of 1:714. 

Alumnol. — This new aspirant is an alaminnm salt o 
napbthol-Bulphonic acid. It is a reddish white, non 
hygroscopic powder, darkening in oolor by age or ez^ 
posure. It Las but recently been introdnoed to th 
notice of the profession; this was doně at the late^^ 
International Congress of Deroiatologists in Vienna. 
The drug is readily soluble in cold water, mnoh more so 
in hot water, less so in glycerin and alcohol and insoln- 
ble in ether. It has an acid reaotion and preoipltátes 
gelatin or albumin, this precipitate being solnble in ez- 
cess of gelatin or albumin and thns allo wing penetration 
of the drug within the tissues by virtue of this pecnlíar 
property. It is dosely allied to Sozal and 8ozo iodol 
but is much more astringent than either. 

Eraud, of Paris, has u^ed the drug eztensively and 
declares that it neither irritates nor gives pain. Spen- 
gler found that it is comparatively free from poisonous 
properties but that when large quantities were intfo- 
duced beneath the skin or within the stomaoh the kid- 
neys were apparently affected — althongh Spengier does 
not State it, this is probably due to renal elimination. 
Indeed Drs. G. B. Wood and A. Stille hold that other 
salts of aluminum, analogous to alumnol, are found in 
the urine of persons takiňg them. 

The drug has not, as yet, been largely ušed in this 
country. Blount and Delavan, of New York City, re- 
ported favorable results from its use at the latě Pan- 
American Medical Congress. Dt. Delavan says how- 
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Gver that be ooald not put il od as hígb a plane of nee- 
fulneífl as waa claimed for it. Its high price (oosting 
four timea as moufa in this country as in Germany) also 
itands in ihe wayof ite generál nse. GoodreportB bavě 
been giveii of its use iu gynecology and otology, but il 
Í8 probably too early as yet to put a proper etitimate 
Qpon ita valae. 

Ammonia.— Occura aa a gaa (NH,) and in aqueoua 
Bolution (NH,OB, ammoniu hydroxid, ammocio hydráte 
and "ammonia water"). Kitasato foand tbat ,3% woutd 
kil! tfae typhoid baoilli and the cbolera spirilla after an 
eipoarire of tive hour?. 

AuMONic Carbonatk.^(NH,),CO,. Kitamtu foiind 
tbat a aolution of 1:126 reatraiDed tbe development 
whilií 1 :100 killed tfae typhoid bacilliis iu tive hourá. A 
atrengtb of 1:77 was requíred to kil! cbolera spirilla in 
the aame time. 

Ahhonio Chlorid, — NHtCl. Koch found tbat a 5% 
BOliition did not kill antbrax aporea even after twenty- 
five daya exposure. Indeed tbe eubatance bas no germ- 
ioidal power, butMiquel givea it antiseptio power in the 
proportioD of 1:9. 

Amhonic Fluo- Silicatk. — (NH,),SiF,. Strongly germ- 
ioidal and antiaeptic. Faktor demonstrated tbat a 3% 
solation killed antbrax sporea after from one.quarter to 
three^qaarters of an bouř expoaure. A solution of 1:1- 
000 prevented the growtb of tbe bacillí of anthrax and 
typhoid fever, even in iiatrient gelatin media. 

luioNii! SiTLPiiATic.— (NtI.),SO., Kocb fouud tbat a 
aolutiou re<juired dve days to WV au\.\i.Tí.t «^xw».. 
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Miijiiel fonud lbe substance aDtiseptic iu the pruporli^^ 
of 1:4. 

Anilin Dyes. — Those nsed as anliseplics are chie^' 
rosanilin, methyltíne blue, metfayl violet and methyl y^ 
low, the two latter being sold by Merok as a pat«nt^^ 
preparalioii uiiderlhe name of I^ijktanin. These sa^ 
stanues are all intense coloring agenta, even in mínat^ 
i)uantitiea. Sternberg nays tliat reoent reaearcbee ind 
aate that these agents pOBsesa decided germicidal po' 
ers, even in dilute solution. Boer foiind thal the vari 
ety known as "malacbile green" was even more 
uious than methyl violet, yet gave tbeni both a germioi 
dal value far above that of mecuric chlorid. 
Park after a most exhauttlive seriea of experiment 
dtnies utterly all such claims to ellioiency. 
"I háve been led to detail my experiments wíth ti 
materiál not merely as illuBtrative of a methoil, bnt b 
caiiae numeroas artioles háve recently appeared with n 
ferenue to it, in some of wbich tbe writers appear I 
háve allowed their verdicts to be intlaencud by wbat ti 
manufactures bavě clairoed for it, rather tfaan by an; 
ihing like a soientilic test of iLs geniiine value. 

I wOLild not wish to be underalood as inveighin 
againat a certain well-koown value which most all t 
these anilin preparationa háve in comraon. In ISYa, D 
Chas. Ciirtraan, of St. Louis, made known the faot thi 
they possesB antiseptic properties, and common exper 
enoe confirmed his statement. Stilling haa gone bo mna 
furtlieras toassertthattbey areabHolutely non-poisonoa 
a staleraent whicb íb far from juelified by fauts. * *' 
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On the wbole, tiieu, ilbat) bul few quaiitieB by which 
^'e are to commend it above numeroue otber druga of 
lt^ ffenera) ulaaa, while in all that may ansver to tbe 
Kkiore Bcmpuloiis demande of aseptio eurgery il has 
l>roved in my banda — as in thoae of others who háve 
«8ted it from the purely ulinícal standpoint — disappoint- 
»ig." (See Pyoktanin and Methylene blne). 

Akilin Oil.— Riedlin aaya that anilin waler, in lbe 
^trength of 1:5, haa tlje power of preventíng lbe devel- 
'pment of baoteria even in nutrient gelatin media. 

AsiBio AciD.— C,H,OCH,COOH. This substance in 
. conetitnent of tbe oíls of anise and fennel and ia an 
Bomer of methyl aalicylic acid, which latter is ulosely 
imilar to eyntbetic oil of wíntergreen (a componnd 
*ther, oř eater, naraely methyl Baliclyate), The aoid 
^Ikconra in lbe form of colorleas prismM wliieh are inaolu* 
'^le in water bnt are freely soluble in hot and cold aloo- 
I30I. Tbe drug posaesaee antipyretic aa well as antisep- 
tio propertieř; it haa been ušed in the treatment of 
Vronnds. 

Anhidaliít — Thia snbatauce is frequenLiy coufonnded 
^ith Arietol whioh it elosely reřemblea obemiually and 
physioally. Aantdalin ia ditliymol Cri-iodid wbile aria- 
tol is the 4Íi iodid. It ia a reddiah brown powder in 
which ligbt and heat cauae the liberation of iodin. It 
IS insoluble in water, nlightly aoluble in aluobol and 
readily soluble in ether and chloroform. Gema aaya 
that aristol is only sHybinj noluble in chloroEormjif thia 
ia ao il wonld be a ready meaiia of diatinutlon betw«en 
aunidalia ancíariHíol, since the toTmeT\ft lieftX-^ 'wJ\.v!«\» 
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in chloroform. But the manufacturers of arislol clainB 
tbat it Í8 freely solable in chloroform. 

ADnidalin is ušed chiefly an a local antiseptic aiiď 
dasting power, probably owiog its chief virtue to the 
gradual decomposition and conseqaent liberation of 
jodin. It is proposed as a substitute for iodoform, but 
like the latter is practically devoid of active germicidal 
properties. 

Anthbabobin. — Also termed Desozyalizarin, This 
substance, a derivative of phenol and allied to cbrjso- 
phanio acid, is obtained from alizaririy the crystalliDé 
principle of the common madderplant. It is a yellow* 
ish powder readily soluble in alcohol, glycerin and 
dilute alkaline solntions; sparingly soluble in ether and 
chloroform and insoluble in water or acids. It is nsed 
chiefly as an antl-parasitic in dermatology and has been 
of speciál value, it is daimed, in psoxiasis, ptyriasis 
versicolor and also herpes; it is usually ušed inthe form 
of an ointment. 

Antifbbbin, (see ^C€^am7tď). 

Antiptbin, (AnaJgesiny — Also called Phenazon, 
Methoziríy Phenyl ái methyl pyrazolon^ J)% methyl oxy- 
guinizine and Dehydro di^msthyl phenyl pyrazine. It is 
a derivative of coal tar, its chemical formula beiog 
CiiHijNjO. Antipyrin is a white or reddish white, 
crystalline, odorless powder of somewhat bitter taste 
and ušed chiefly as an antipyretic and aualgesic. It is 
readily soluble in cold water, rectiíied spirits, and chloro- 
form — also in ether in the proportion of 1:50. It has 
beea demoastrated that the drvig aV^o v^H^e^ses antisep- 
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^■^^ ^Jc properties. Experiments seem to contírm the stale 
^ent that, in vitro, it has the prower of destroying the 
^^f. "Jpbtheritic baoillas in forty-eight hours. 

Antiskpsin (Asbpsin). — Called also Para mono- 

^^phenyl^acetamid and JPara-mono bromacetanilid 

*nd having the chetnioal formula C.H^BrNHCHsO. 

^^ occurs in odorless, tasteless crystals which are 

^^Uble in aloohol and ether, slightly so in gly- 

^Hn and insolable in water. It has been ušed 

^^ typhoid fever, pneumooia and phthisis and 

^'^o locally hi wounds and hemorrhoids. Has attracted 

^^t little attention. 

-Antisbptin. — Called also Zinc borothymo-iodid 

*^t3 lodo bóro thymolate of zinc. It is not however 

^efioite ohemioal compound, as either of these names 

^^uld indioate, but a mixture of at least four defínite 

^^ distinct ohemioal oompounds. Its composition has 

^«n glven by Sqaibb, Goldmann and Cerna as follows: 

^ ^ ^c Sulphate, 
r^^^ciodid, 

^:jric acid, 

It is apparently bat little ased and notioed and indeed 
^^n hardly be said to be in generál use now. * 

Antisbppol. — This substance chemically is the iodo- 
^Xilphate of oinchonin. It is a reddish-brown powder 
"H^hich is soluble in water, alcohol and chloroform. It is 
^hiefly suggested as a substitute for iodoform. 

Abbutik. — CjtHj^Oy. This subataxiCift \^ ^ ^^^^^^éA^^ 
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fouod (aboLtt 3.b%) iti the leavee of the uommon be&r*" ' 
berry {ArctosUiph ylos Uoa vrsi) and in other plantw- -' 
espeeially tbe memberB of tbe natural order Ericac&e-^^^' 
Jt occurs íd loDg, colorlesB and brilliant silky needlee o^^^ ' 
bunches of such needles whicb are apariagly Boluble ii*:"^^ 
cold water, slightly eo iu ether and readily solable ii«:~*^ 
bot water aud aloobol. The cryelale háve tbe formuta^^^^ 
(C„Hi,0,), .H,0, bul lose ibis water of oryfltallisation*:^*' 
at the boiliiig point (100° C); tbey poBsess a bittei — *^ ' 
taste and a neutral reaotion. This substanue is cbieflj "^^^ 
employed in affections of tbe geníto arinary tract and \s ^^*' 
Haid to be a moftt valuable antiaeptio in tbis respecl. ' ' 
This effect Íb probably not dne to direct aotion of the ^^ 
drag itself bnt to lbe hyclroqiiinone {C,H,0,) whicb íb ^^ 
Bet free in the orgaoisni. When arbutin is boiled wilh *^ 
dilute aulpburic acid or subjected to the aotion of eniul- ■ 
Bin or another ferment contained in tbe bearberry it íb ^ 
oonverted inlo hydroquinone and gluoose. It has * 
been proven by Vou Mering and Stefien that the dis- " 
coloration of tbe urine whioh ensues upon the adminis- 
tration of arbutin is due to the breaking up of the ar- 
butin in the body into gluooee and bydroquiuone. This 
cbange probably takea piace in tbe kidueyg, aa arbutin ia 
free from loxiu properties while, as Brieger, haa demon- 
atrated, hy^droqninone ia poisonDua; Forster has abowu 
tbat the latter íh a powerfiil diainfectanl and anti- 
ferment. It ia staled that a one per oenl aolution will 
arreat putrefaction and alcofaolic fermeutation whtle 
one balf per oent is aiiJKcient to arreat butyric fermen- 



Wtaea adminititertid inlornally uNually aboiii Iri graina 
irdient, íd divided dosee, are given. 
Abistol.— Sometimes erroneouely lermed Aimidalin. 
Ohemioalty it ia dí-thymol diiodid and uonsislH of two 
■ttolecales of thymol (C„H,,OH) íd wLiuh Iwo atomB of 
hydrogen and two radicals of hydroxyl (OH) háve been 
^isplaced by two radiuala of iodojcjl (01). Theempiri- 
Ctal formula then wouid be C„H„ (Ol),. It ia a reddiali- 
brown powder with an arotnatic odor and Í8 prodaoed 
Isy tbe actioD of an aqueous eoliition of iodin in 
potaseio iodid upon an aqiieouB solution of thymol iu 
t.he presence of potasHÍc hydroxid. It ia readily aoluble 
in ether, ohloroform, collodion and Iraiímatícin; aligbl- 
ly ao in alcobol, and insoluble in water, glyoerin and 
alkaliea. It haa been largely uaed aa a looal antiaeptic, 
íd the fortn of powder, aolulíon and ointment, In many 
conditiona — eepeciatly aa a succedanenm for iodoform, 
^hicb ia unbearable on account of its intolerable and 
cliBagreeable odor. 

Absenoupí Acid. — Thia ia the anbatance formerly 
termed "arsenioua acid" but whiuh tbe last edítion of 
the Fharmacopeia changes to ita pretent form by elimi- 
nation of the ietter "i", Arsenoua acid properly bo- 
called haa the cbemical forraida H, A^O,, but its anhy- 
drid (Ac, 0() ia bo frequently oalled by Ibis name aa to 
give riae to some confuaíoii. Tbe solution of lbe anhy- 
drid in water givea a diliite aolution of tbe aoíd bow- 
ever. Koch foand tbat 10% desiroyed lbe vitality of 
anthrax aporea only after an exposure lanling ten daya, 
ib reault being produced In hík da^&. M.v^«lb 



deteimined thmt it ifi anti^eptic in the proportion of 
1 166 

AsAPiioL. — Chemically this sabétanoe is Caiciutn beta- 
naphthol alpha-mono sfělphonaie and hms the fonnala Ca 
{OH.C,.H,SO,)^HK). It i8 a white scaly powder ob- 
taiDed by the action of heated salphario acid apon beta- 
naphthol and then forming the calciam salt by conibina- 
tion with the resnlting aoid. It Í8 readUy solable in 
water and alcohol. 

It 18 reoommended as an antiseptic in solations with 
a strength oí 5%. It destruys cholera spirilla in strong 
8olatioD8 and prevents the growth of midrobes in weaker 
solations and is qaite popalar in France bat has gained 
little or no foothold in this coantry. 

AsBPTiN.^Is said to be an empirical mixtare of boric 
acid, borax and alam. Is seldom heard of, clinical 
literatare on the sabject being somewhat soarce. 

AsKPTOL. — Also called Orthopkenoi^ Sufpho-carbolic 
acidy Suíphomc addy Ortho-phenyhsulphonic acid 9Jiá 
Sozoiic acid. It is usaally foand in the form of srna]], 
deliqaescent and crystalline needles or else, more 
freqaently, as a heavy, reddish, volatile liqaid nearly 
one and a balf times as heavy as water and of a syrapy 
consistency. It has an astringent taste and an odor 
strongly resembling that of carboUc acid. It is ob- 
tained by the chemical action of eqaal parts of concen- 
trated sulpharic acid apon carbolic acid in the oold; 
its chemical formala is C«H40HS0,0H. It is freely 
solable in water, alcohol and glycerin. It is ased inter- 
nallj in the form of a lemonade and locally in solations 
ofJ to 10%. 
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AocoTďiDg to Hueppe a 10% aqueous solutíon kilh 
\ anlbrax eporea iu len miiiulea, bat a 3-5% soliition \s a 
reliable diainfeclanl in Ihe absence of spores. Squibb 
saye tbckt "It bas not Hupplanted uarbolíc acíd eo far, 
bowever, altboagb it has now bad eeveral years to ía\- 
fiU tbe originál eipectation." In the laet number of his 
"Ephemerie" be saye lhát Aseptol "has not faltilled 
its promiaed miaaiou of eupplanting oarbolic acid and 
may now be coneidered on the retired Hat." 

Babic Ohlorid — BiCl, The saJta of barium bavě 
praotically liltle oř no ute ia medicine. Miqiet baa 
determined bowever that lbe cblorid bas antiseptic 
propertiea in the proportion of 1:10. 

Bbnzbhb (Benzol).— CiH, A oolorleas volatile 
liquid, slighlly lighler tb^n water and obtained by the 
diatillatioD of coal tar, Benzsne oř Benzol is a definite 
ohemioal compound and íb not to be confounded witb tbe 
commeroial "benzine" uaed for tbe renoval of greaae, 
eto.; tbis latter Bubatance ii a complex mizture of tbe 
bydrooarbonH of the marsh gae eeries and Íb not a defin- 
ite Chemical compound but a mixture of compounda. 
Benzol bas been ueed of latě in the treatmenl of influ 
enza. It ia aleo ueed as a parasiticide; Sneguereky and 
otbera bavě reported the eucúea^ful treatment oT eoabiea 
(itob) by innaotiona of benzal alone, oř mized with 
eijaal parta of fat. Kednesa of tbe akin is produced, bj 
briak friolion witb a thick clotb, before the applioalion 
of tbe drug. Snegneraky finds that lbe pure artiole ia 
besl adapted for the treatment of the parasitio condition 
.nDomplicated, but when acoompanied by an eozema- 
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tou8 condilion l)je beai resulta are obtained wlieo tht 
beiiRol is uODJoined wílli au emollieiit fat. 

Kocfa uiade experimeuta with a view to deoidÍDgth« 
gertnioidal power oí ttaia Bubstanoe; he fotmd tb>t 
tweiity days ezpoBure was mauftioient to kil! antbni 
sporeH. 

lÍBNZJK Aiii>.— HC',HjO, or C.H^COOH. Tbis sub- 
nUnce oocurs ualurally aa a oou§tilueut of gum benzoinj 
which ts tbe concrete jiiice oF a trče indigenouB to PeiBiJ 
BenEoio acid may be prepared by the Bublimatioa of t 
gum oř it may be prepared artifictally from Dapbtbale 
It Uflually ocouFB in tbe form oí white feathery orysta 
of a liilky lustre aud a fragrant aromatic odor due ' 
lbe preaeuw of a volaťile oil— lbe pare aoid is free Irod 
odor. It melta and volatilizes withoat deootnpoBÍ 
at 260°. It íb but slightly soluble in cold water, moni 
Bo in warm oř bot water and freely so iu etber, alcohoď 
tixed oíIh and alkaline eolutione. BenEoic aoid íb widelfl 
dietributed tbrougbout tbe vegetable kingdom, oonsUj 
tiiting tbe peuuliar priDuiple of all triie balsams and ti 
ocoasionally present in tbe urine of berbivora. Iu 187 j 
Dougall anuounoťd tbat benzoio acid ia one of the n 
active of antiseptic druga; thia statement caused expeň 
mentatiou and inveatigalion on tbe part of BuoboItK 
tirnbe, Fleuk and Salkowaki, tbey were all uns 
in aaoribing to benzoic acid a firBt rank as regarda 
etliciency in destroying baoteria and preventing putr 
faction. In the majority of theae ÍDveatigationa b 
acid waa found to be mucb more eflicieni than Balioylid 
acid. BiichoIlK fonnd tbat wbile .02% of benzoíc aoifl 



ba<3 a very perueptiblť effect upon llii! development of 
bacteria thuir growth was eHtiroly inhibitfld liy 1%; lie 
found aleo that Hodlu benzoate was uo leee eSective 
thftii tfae autd Uaelf, His experience witli .1% is very 
HimiUr lo the reBuU obtained by Miquel. The aoid han 
tbe property uf preveDting tbe decomposition of animal 
fáta and inbiblůng the development of rancidity; it ia 
muob uaed, because of thb property, as an ingredient 
of varioue oíntmeDts. 

More recent and complete bacte riological íovetitiga- 
tions as to the action of beozoíc acid determiDe, as 
Steruberg says, the entire absence of germicidal pověr 
blthough it poseedBea antÍBeplio propertíes. Miquel han 
determined tfaat the Bubstance íb antÍBeptic in the pro- 
portion of 1;909, aresult stroiígly similar to tbal of 
Buobolts with a preparalion containing .1% of the acid. 
Tbe BubBtance and ita derivativea háve beeu uaed in sev- 
eral of the zymolic diseaeea witb aaserted good reeultB. 
Benzo-Naphthol. — Chemically tbis substanoe ia the 
Imnzoate of hetn naphthol and haB lbe ohemical formula 
C„H,O.C,H,0. II ocuiifB in small, duli, while, odorleas 
and tasleleBB cryBtale whícb are iuaoliible in waler and 
ether at ordinary teniperatures and freely soluble in 
alcohol especially wben bot. It íb aaid to break up in 
the inteBtinal tract into ita conetituenta, aa doeB Balol. 
It is gQDerally iii^ed as an aniiseptic and \» said to bavě 
afforded good reaulta in tbe treatment of both simple 
and tuberculouB enteritiB, Benzo-naphthol poBaesaea 
Bligbt toxio propertieB. It haa nevěr been olaimed by 
, lbe most oouaervative tbat it will act beneficially iu any 



bnt milá osKCB, beal in mild olironio oases, especi&ll^ 
when treatment ban been íastituted auffioietitly early^ 
Ibal Í8, before the mioro organieius háve multipHed to 1 
aiiy great eilent oř háve exliibiled much aotivity hy be* 1 
(^omtng firmly eatablUlied in aiirrouadifigB favorable to 1 
tbeir rapid miiltiplioation. 

It ie beet adminiRtered in wafera in daaea of 4 to Q 
grains. 

BicHzoPHBNONBiDB.—Tbis Bubstsuce íb a new oom^ 
pound, íh obtained from anilin dye and is, chetnioally, I 
Tetra mfithj/lodiopsido fiemo p/ieiioneide. It han been I 
aooredited virtue aa a miorobicide when looally applied. 
It ÍH but little uBed oř heard of, atthongh it ta aaid lo 
háve given favorable results in the treatment of varíoua I 
affectioDH of the optii; iract. ' 

BsNzori. ■ Eur.Bsoi,. ~ C.H,,U,Hi(OCH.) CO.C.H,. 
This substance ia a derivatlve of eugenol and benKoic 
acid; il ouciira in the form of aoiciilar, coloHesB and 
odorleBS oryňtals whicb are soluble in alcohol, chloro- 
form, ether and acetone bul inaoluble iu water. But ^ 
little ia detinitely known about thia BubBtanoe as yet, I 
except that it ia being eraployed experímentally in the 
treatment of tiiberoulous conditions, 

BoNZOVL-tiiJAiACoL (Benzosol)— Thia aubatanoe ia 
the henzoate of í/%taiacol and ia analogoua to SenzoyU 
euj/enoL It oontaios Hfty-four pér oent of guaiaool and 
ia represeuted by the chemical formala 0«H.OCH, 
OCOC,H,, Benzoaol oocura in small oolorless, odorlesB 
I and almoBt taBtelesa orystala, having a slightly aromatic 
í flavor. It íb praclically inaoluble in water but aolable 
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freely in bot aloohol, etber and uhloroform. The ali- 
naeDtarj juices eplit up the oompound toto ite oonatitu- 
«ats and liberatea the effectivv guaiacol under conditiona 
tbat avoid ihe unpleasant taate and that reduce the 
local irritation whioh renuits when gnaiacol itaelf is 
iiHed. It haH been iisod nuccessfnlly, it Í8 Haid, wherever 
ureosote oř guaiacol are applioable; it is Haid to be es- 
peciíally ugeful m an antieeptio in intestinal dinordere 
and in phthÍBiH pulmonalin. 

Bensoyl-giiaiatíol íh best admiui"lered in chocolate 
paBtillea with pappermint oil oř NUgar, or else in powder 
o( dofles of 3-12 grains. 

Bbtol, — Also koown aH Nnp/italul, NapMoaaM and 
Halinaphtol. Chemíually it is a salicylic of beta-naph- 
Ihol, dosely ailied to ealioylate of phenol {Salol), and 
is represented by tbe uhemioal formiila (J«H,OHCOOC|( 
Hy. When piire the substance oouurs as a urystalline, 
coIorlesB, taeteleea and odorlese powder whioh is insolu- 
ble in waber and glycerine, slightly eoluble in alcohol and 
tnrpeutine at the ordinary temperalure and readily solu- 
ble in boiling aloohol, etber, benzene and liníteed oil. 
Beto! bae been favorably ušed as an intestinal antisep- 
tic and aUo with advantage in vesical catarrh, oystilis 
and gonorrhea. 

Betol oan be administered in pili oř in emuJHion in 
dosee of S-.5 grains, For making bougies oř aupposi- 
toriea it may be raixed witli oaoaobutter intbe utrength 

BoBAX.— TUíh siibslaiioe is the nodium wall of bone 
jf^bfirAOiD aúid and is frequentlj, thougk moal errone- 
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ounly. termed "Hodtntn borale" and "Bodiam bi-boraie" 
— it Í8 realty ihe telra boráte allhoiigh most otliers Ihiu 
cbemislH deHoribe an entirely differenl body under this 
name. IIb cbemical formula ia Na,B,UT .10H,0. I^ 
may be ooD^idered m foar molecales of boracic ac'^ 
(H|BO,] in .wbiub only two of the bydrogen atomshave 
beCD displaced by two atoms of sodium, producing * 
uhemtoal compouod wboee formula vouid be Na,B(Qr' 
the remaiuing ten atom§ of bydrogen uniting with tb* 
romaining tive atoras of oxygen to prodiice "water tr^ 
isrystallisatioD." Or ít may be oonsidered as the sodiuir) 
aalt of tetra borio aoid, whone chemioal formula i0 
H.BA. 

Borax oGCure in oolorless, transparent cryBtala bot U 
alíio Bold in tbe form of a wbite, non oryatalline pov 
der. It is eoluble in cold water, freely eolnble in boil- 
itig water oř warm glycerín and insoluble in alcobol. 
Wben heated it puffa up like alum, losing ita "water of 
cryBtallization." It possenneB antiseptic p^pperties, 
altbougb, aB Sternberg Bays, even a aaturaied aolutíon 
of the HubBtance has no germicidal power. Mi(]afll baa 
deterrained that it ia antiaeptit; in tbe proportion 1:14. 

BoEACíc Aciii (BoRic Acid). — H,BO,. Tbis aabstanoe 
ooonrs in glittering, seaiy urystala; it is alao foand in 
oatural Boluiions in volcanio regionB, aa in Nevada and 
California and tbe fumeroles and soffia/ii of TnBoany. 
It ia aoluble in 20 parta of cold water and 3 parta or 
warm or bot water, biit íb freely Bolublc iii atcohot. 

Aa an antiaeptic Liater conaidertt it almoKt aa effioienl 
t) uarbolic acid. liy reaaoii of its inaipidity, ite entire 
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ledom from odor aod irritating propertiea and the 
hnoBt atter absence of toxiu propertiea, aa weil aH ím 
leapnese, it ia of gre&t utility as an antiseptiu, though 
osHeesing little oř no germioidal power. It ia higiily 
jaised aa an amieeptic and deodorant, arreating patre- 
action and fermentaiion — -the Baclerium lermo aeeming 

exhibit speciál susceptibilily to its action, 

In the experimente of Dr. Walb, a eolutton of 'ifn 
lístiactly checked the piitrefaction of a eolntion of 
ibrin, wbíle 5% kept it freah for nineteeii daya. Buch 
illz found .75% Bufficient to prevenl the developmenl 
baateria. The experimenta of Sternberg aeem to 
w, as he himself ^ays, that boracio acid posaessen 
oonaiderable antiaeptiu power but no great germioidal 
power, RoBenthal demonatrated ita power to check 
arinary fermentation in cystitis accompanied by ammo- 
DÍaoal urine, even when admioistered internally — indeed 
Johnson has proven that it appears in the urine within 
ten minutes after its ingeslion. The experimenta of 
Eitaaato ahow that a 2.7% solution had the power of 
killing typhoid bacilli after an exposare of five hourá 
\aA that a 1.5% solution killed cholera spirilla in a aimi- 
br length of time. Miquel places ita antiseptic power 
U 1:143. 

By virtue of ita freedom from irritating propertiea 
ftnd its exceediugly low loxic power it is of great prau- 
lioal value in tha treatment of wounda, uloera, abacessea, 
btirns, ioflammations of the throat and eye, and ia eape- 
lially valiiable For continuouH irrigation eiUier in ob- 
tetriusl or stirgiual operalioua; theae propertiea make 
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it also very uHefuI ín ihfl looal antíwptio treslment o:^' 
lbe newlyborn. 

Boracio acíd may be adroiniatered intemally in doa 
of 10-15 gr&iní', from three to sii limee s day. 

Bromoform. — AIho termed Tri-bramo-methant\ 
uompound analogous lo uhloroform and iodofonn — this 
analogy ix best A«en by a oompariaon of tbe ohemiiul 
formuls which are an followe; 

CHBr, CHCI, CHI, 

II may be prepared by tbe aution of bromÍB 
]iotasR!c hydroxid upon methyl aloohol oř by the aotion 
of sodio bypobromite upon acetone, Bromoform Íi 
(oloriess, olear, limpid liqaid witb ao agreeable odor a 
a sweetíah taste. Any ooloraúon of the substance indi» 
catea tts deeomposíliou witb a conaequent liberation ol 
bromin; §uch epeoimens sboald be rejected jf intended 
for interual uíie. Tbe liquid is quite heavy, being 
nearly three timeH ag heavy as water and witb a boiling 
point higher than that of the latter; it ia soluble in 
alcofaol and ether but inaoluble in water. It posBessei 
to a marked extent tbe antiepasmodic, hypnntio and 
analgesic propertiea of the bromíds (dne no donbt to 
lbe bromin eontained Iherein) but posaesseB alao somlt 
antiřieptio propertiea. Dr. S. Solie-Cohen re porta faroN 
able reanlta from iu uao in ozena and tuberonlooa a 
weil as otber uloerations of the larynx. In England 
BUGueHíi ÍH aaid to háve followed tlie use of inhalationsol 
bromoform in the trealmentof dipbtheria — partioularLj 
no in reuent epidemie^. The drug in of xpeuial value íl 
tbe treatment of pertusais (whooping uough) althou|^ 
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^ value here Íb probably due more to its hyp- 
tio and aDtispaamodic propertiea than to aDtiseptic 
j^tivity. U has also anesthotic properlies Homewhat 
. ' **iilar to tlioae of chloroform. Usual dose 1-5 mJiiimB 
** aloohoHu liquora or syrup of aoacia or paregoric. 
Bkouoi. — This Hubetanoe, also called Tri hromo 
^^tenol, ia prepared by the action of bromin upOD aii 
*<)ueoua Bolution of phenol and hae the chemioal 
formula 0,H,Br,OH, When pure it occars as a white, 
*iryBtallÍDe Bubatanoe with a sweeliah yet astringent 
t'aBte and a atrong diaagreeable odor like tliat of bromin 
ílf. It is inaolable in water biit íb readily aoluble in 
aloohoj, ether, chloroform, glycerin and the fatty and 
ethereal oiU. Bromul haa been employed BucceaBfully 
an inte^tinal diainfectant in cholera infantnm and 
typhua fever and also an a looal remedy in dipbtberia. 
Bromol ia beat DBed, locally, aa a aolulion in glycerin 
of a strenglb of 1 :35, Internally, eapecially in choleraic 
tronbles in ohildren, it may be given in doaea of 1-13 
to 1-4 of a grain. 

Bnouo Phknoi. — Tbifl Bubatanoe, whioh ia Ort/io- 
liromo -phenol, ie a duli, violetcolored Hquid with an odor 
like ibat of oarbolíc aoÍd (phenol), of which it ia a bro- 
min derivative. According to Squibb tliis substance 
mast háve lbe obemical formula C,Br,OH. It is soluble 
in water, alcohol, etber and alkaliea. Tubourilow 
reporte, from St. Peterabiirg, eicelleut reauUs follow- 
ing its use in twenty uaaes of erysipelaa; he employed 
in the form of a 1-2% ointment made by inoorporation 
with Hoft paraffin. Good effeota followed its ttse 
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Rothrax and teUnue esperimeDtally prodnord iu 
rabbiu, 

BuTYRio Acii). — TUíb subeUnue is mierly devoidot 
germicídal power. Koch found tfaat an immeraiono^ 
Atillirax BporeB iii lbe acid for tive days did not rňťi^^ 
in their dextruction. Thie acid in tbe fourtb membe< 
of tbe group of §o called "fatiy acida" and bae th^ 
uhemioal formula CjHjCOOH 

Cai.cíc Ciii.OBio. — CaCIj, Highly deliqnesoent an* 
freely eoluble in water. Koub demonatrated that evi 
a Haturaled atjueoiis solutiou of tbe salt ia iuoapablc 
killing anlbraz eporeií. Miquel has determined tbat i 
ia anliaeptiu in lbe propartion 1:S5. 

Calcic Hydroxid (Limk Watbb). — Ca (OH),, Pfubl 
found in ezperimenting upon tbe effecL of "lime water" 
upon typboid stoola tbat 3^ woiild Blerilize tbem 
hoiirs and tbat 9% would aterilisd tbem in two bouře.. 
Lime water is produced by the aution of water upon. 
(juiok lime; Eitasato Couiid ibal a aolution containing 
.i% of quick-lime (CaO) bad tbe power of killing thtt 
typboid baoilli and tbe obolera apirilla in 6ve hourá,. 
Jaeger made eiperiments wilb a view to determiniDg 
tbe power of lime-waabea; oue application deBtroyed. 
aeveral pyogenic and pathogeníc species in twenty-four 
hoiirB bul had no effect upon tbe Bacillus iubtrculosi^ 
even after tbree suoceaeive applícatione. 

Calcic Hy po chlorite ("Chloeujk of Limb"), -4 
Ca{CIO),. Commonly oalted "chloride of lime" — it i 
not tbe chlorid (CaOI,) bnt cbiefly tbe bypochlorib 
(CaCI,0,), altliough it does frequently contain portioi 





of llie olilorid. It is prepared on tbe large scale by 
the actioti oí obloriD iipon culcic hydroxid oř else 
quick-lime and is a while jiowder witb a olilorin- 
Hfce odor. Wben expoaed to the air it beoomen 
damp by absorptiou of atmoapherlo moiuture, lhát 
-Í8, it ia hygroBCopic; tbis abeorption of moialure 
U aocompanied howev«r by a chemioal decompo- 
Bition with a graduaj evoiiition of free cblonii, 
vhioh ia an aclive disinfeclani aud bleacbing ageut. 
Qooď "uhloride oT liine"shoiild contain at leaat 2o-ďO% 
of available ohlorin, Tbis eabiítaDce ia one of our beet 
domeíitic germíoides and is of great value— not in tbe 
Ireatment of wounds but in the diainfectioa of infetíted 
artiolea. Itt order to be elleotive agaiDst bacilli and 
sporeH, ae foiind in the fecal diBohargea, it miiBl be ušed 
in a 4 per ceut aoluliou containing at leasl 35 per oeni 
<3f availabie oblorin, altbough Homewbat weaker aolu 
tions will be almoat aa efticaciúua. The American Pub' 
lio Health Asaooiatiou mainíainH that a 8olulioii oon 
laining .25 per oent of available ohlorin is an effioíei 
germicide even when allowed lo aot for one oř two 
iniímteB. Duggan found that .Oli par oent would kill 
tbe B()orea of Bacillus aiilhracis aud Bacillws subtilis in 
Iwo bouře. Nissen in his important experimente upon 
tbia eubstanee witb a view to determining ite germioidal 
poner demonstrated tbat a .12 per ceut aolution waa 
able to kitl typhoid bacilli and cholera apirilla in five 
minulea; a .1 percent aolution would kiil anthrax bacilli 
in one miniUe; a 6 per ceut solution would deatroy 
antbrax aporeo in tbirty miniitea aud a 1 per cent boIu- 
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tion would produce the samé resalt in Beventy minu tes. 
He also determined that .5-1 per oent would destroy the 
germs of cholera and typhoid, in fecěs, in ten minutes. 
Oertainly it seems to be the dÍBÍnfeotant/tfr ^^^^//<f«r<? 
for Bterilization of infectious stoola and other dÍ8- 
charges. 

Caloium Sa.licyla.te. — CaC,H408 .H,0. This sub- 
stance ocourrs as a white, tasteless, odorless and cry- 
stalline powder not readily soluble in water. It is said 
to be especially valuable in such intestinal disorders of 
ohildren as diarrhea and gastro*enteritis. It is usually 
administered in doses of 8-24 grains. 

Camphob (Laubinol). — CioHi,0. A gummy sub- 
stance obtained from the Laurus camphora which is in- 
digenous to the eastern portion of Asia. It is a vola- 
tile solid which ooeurd in white, translucent masses of 
a tough consistency and a orystalline struoture. It has 
a characteristio penetrating odor and toxio properties. 
It is nearly entirely insoluble in water but is soluble in 
aloohol, ether and chloroform. The ezperiments of 
Arloing, Thomas, Cornevin, Cadeac and Meunler dem- 
onstrate that oamphor has little if any germicidal power. 
It required from eight to ten days to kill the spirilla of 
cholera and the bacilli of typhoid fever, which germs 
are by no meaus highly resistant. 

Caeboltc Acid (Phbnol). — Also termed P heny I a I- 
cohol, Phenyl hydroxidy Pheayl hydráte, Hydroxylbenzene 
CeHjOH. Crude carbolic acid is a reddish-brown 
neutral (not acid) liqaid with a strong empyreumatic 
and disagreeable odor. It is obtained by the distilla- 
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tion of coaltar and oontains pbenol, cresol and other 
substanoes. The pure aoid is obtained by tbe fractional 
dÍRtillation of tbe orude prodact and ocours either \n tbe 
form of oolorless acioular crystals or elee in crystalline 
masses produced by tbe interlacingof sucb crystals. It 
18 usually oolorless wben pare but becoraes faintly 
pinkisb upon keeping or upon ezposure; it bas a cbarac- 
leristic aromatic odor, wbicb in tbe imperfectly purifled 
grád es is like tbat of creosote. Carbolic acid is deli- 
quescent — indeed tbe very best acid to be obtained in 
tbe market oontains from two to four per cent of water 
and even very good acids may contain more tban thip. 
Wben ezposed freely it forms an oily liquid, due to 
tbe absorption of atmospberic moisture. Wben dilated 
it bas a sweetish taste followed by a burning and caus- 
tic sensation. It produces a benumbing effect wben 
placed in contact with tbe living tissues and benoe is 
ušed, eitber free or combined, for tbe production of 
local anestbesia. It is also caustic in strong solutions. 
Carbolic acid is freely soluble in alcobol, glycerin, 
benzene, ether, chloroform, carbon di sulpbid, tbe vola- 
tile oils, tbe fized oils and altfo to some eztent in aque* 
ous solutions of tbe alkalies. It is generally stated, 
even by many Fo^called authorities upon tbe subject, 
that the acid is soluble in twenty parts of water only, 
but ibis is untrue, for Allen bas found it to dissolve in 
lO.V parts by weight of water for one part of absolute 
acid — making its solubility nearly twice as great as tbat 
ordinarly given. The acid has also the power of dis 
solving about 27 % of water, as Allen has also deter- 
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mined, and not 5% as UHiiallj' given. With eleva^^ 
yf temperature a larger proportion of water can be ^^± 
in solution, becoming turbid apon cooling. When ^^ ., 
of water has beeu ab§orbed it becomes perinentl)' liqt-^ 
and ihe acid Íh usually dittpeDBed in this condítion. , 

By far the greateat uso of carbolic acid, or phencí^^ 
in medicíně íh au an antiseplic and germioide. The a^^^ 
tiaeptio and diainfectani properties of coaltar wei^ 
ret)DgnÍEed by Chaumette as early ae ihe jpar 1SI5' ■' 
These valuable propertise were recogoized and theiť^ 
existence in coal tar confirmed by bíuibourt (1833), 
Siřel (1839), Bayard (184B),Le Boeuf (1850), Cilvert 
(1857), Lemaire (1880) aod Outnae. Dumaa oalled at- 
lention to the faot that carbolic aoid existed in Qoal-tar 
and to it was probably due its antiseptic virtiies. 
Lemaire experimented with coal-tar saponine and also 
carbolic acid — in 1863 appeared his little work "lít 
Vacide phtnique^'' which oreated such vide-spread in- 
tereat. Since that Ume the mandrautiire of oarboliu 
aoid became an industry. Lemaire was the first to uae 
carbolic aoid to any extent and was among ihose who 
early reuoguized the truth of the germ theory aaappUed 
to wounds and wound complications— he was, ae some- 
one has said, "au advanced treater oF wounds with an- 
tieeptics, nothing more." But really what more ooald 
one want oř demand at this early stage, before the 
birth of systematic antíseptic methods? Carbolic aoid 
was alflo the lirst antieeptio agent made use of by 
Liater; it is one of the oldent and bent fitndied of all 
antiaeptioa — ind ee d to this very drug is due the oredii 



*f openiDg and roimdÍDg tlie uew era in aurgery. 

Uare rauks oarbolio acid neil in iin|iorlatii;e and 

efficieuoy to meruuric chlorid (uorrosive eublimate) 

Which he places tiret aa an aiilieeptic and germíoide. 

fie calls speoial attenlion to ihe fant lhát it is equally 

Valuable ia albuminouH and non-albuminoite Holutiona, 

Whiob is not true of mercunu oLlorid. Carbolic aoid íh 

reliable antiseptÍG in oom parat i vely weak eolutiona, 

Bucta ae 1;20, and even 1:40 may be depended upon. Ita 

oomplete admixture witli all of the §ecretionB allow oF 

itH complete penetration into all parte of a wound eur- 

faue and thereby thoroiigh disinfection is obtained. 

'Oarboiic auid also poaaeaaeH the advantage of not being 

Ticiitralized by lbe substances found in the excreta or 

\)j tbe presence of albumin, although it uauses coagula- 

tion of the lalter. Bolton found thatthe addition of 10 

per cent of albumin to a bouillon culture did not ma- 

terially influence the aution of the carbolic aoid thereon. 

£veu Kooh, wbo advocated oorrosive aublimate so 

strougly at one time, saye tbat uarboliu acid aSorde an 

encellent means of deatruction for a certain category of 

micro organÍHms, indeed a very great nutnber. While 

carbolic acid oř phenol is of undoiibled value' as an an- 

tiseptio and germicide yet tte compounda, of which 

Ahere are hundreda, are all infenor tu carbolic acid it- 

Mfilf, according to Kooh, 

The autiaeptio virluea of the acid háve been indubit- 
ably proven by numerona experiments. Cheyne found 
tbat if milk was poured from one veaael lo anotber 
iVilliÍD ihe induence of the carholic a^raj and theii ae- 



proiterlieN whioli are noi grest. Atterapta háve by ^7 — -\g 
made to meet these objeutiona in several waye; l-^^^^n 
methodm whioh seem to give more promise of eiicce 
ihaD all othera are those in which the aoid is combin* 
with BomethÍDg else in the fortn of a powder which i 
not oniy abaorbent biit which aUo, eitber by direts 
itnion with tbe acid oř ehe by its ownpei:uli&r sootbing 
and emollient effect, roba the aoid 'of ks irritant prop-^ 
ertiep, sligbt ae they are. 

At tbe Oerman Congrees of Medicine, heid al Wiea- 
baden, April 12-15, 1398, Profeesor von Ziemasen re- 
ported very satiBfactory reBiilta from tbe uae of injec- 
tions of 1-2 tí.c. (aboiit eigbt minima) of a 2 per cent 
eolution of oarbolio acid into tbe aubatance of tbe tonsil 
íd many csBes of catarrbal inflammation of tbe tbroat. 
The temperature fell almoat immediately, aod in every 
uaee recovery took pláce rapidly. The samé method ot 
treatment waa also siicceflnful, tbougb Icas constantly, 
in diphtheria, wbere ita effectn, however, were lesa rapid, 
In a caso of ecarlet fever of a grave charaoter, cotnpli- 
cated witb eryaipelaa, wbich caiiHed a cooeiderable 
of temperature, tbe denired reault waa obtaíned with 
two injectiona. It a latě isaue of bia "Ephemeris" 
Squibb aaya; "Carbolic acid still holda prominence 
over its many and increasing rivala. • » * Daring 
lbe paat year a new feriee of derivalives of thia acid 
bas been produced from eesential oils, and patented in 
ďermany, wbich claim to be odorleas, tastelesa, nentral 
in reaction and lo cauae no irritation. Tbeae deriva- 
tives wben oblainable will háve V\ Ue uloMly Hludied 
I •\peatioally." 




■Itis of the very greatest ÍDlerest in this oonntution 

liote bow bialory repeats iteelf; carbolio aaid was 

_^*cng the firat oí antigeptic Hubstaucea iatroduued inlo 

**inon practiee. For a period of time recently corro- 

,, ^^« siiblimate haa enjoyed ihe coolidence of praoti- 

g '-^Tiera of antÍHeptio surgery, Since the time when ho 

^t annonnced biu principlea Sir Joaepb Liater haa been 

^^rking unoeařingly in a eearcb for the ideál and per- 

* ^t antiseptio; many were devised only lo be cast aside. 

^rholie acid haa reoeived renewed prominence over ita 

mercnTÍc chlorid (corroeive sublimate), by 



fc.^-^e renewed allegiance of its originál promotér, Lister. 



n^ ^ hia "Addreas on the Antiseptic Management of 

^■^ounda," delivered in the London Poet Grád uale 

^Ooarse, »t KÍng's College Hoepital, on January 18, laat 

^ Jírií. Med. /oiirn., Vot. I., 1893, p. Ifll), he deolared 

"^ia oomplete and unqualified abandonment of corroaive 

sublimate in favor of his first cboice, uarbolic ao.id. The 

Htrength which be now adopta ia 1:20, whícfa he de 

<3lareB to be completely truHtworthy for aiirgical pur- 

poaea. Ita greater efficiency aa a germicide ia not 

^only eslabliabed, but he alao tinda it greatly to be 

preferred in other respeots. He fiirthermore aaid: 

"Carbolio acid has a powerful aftinity for ihe epíder- 
mÍH, penetratÍDg deeply into ita subatance; and it min- 
glea with fatty materiala in any proportion. Corroaive 
Hublimate aolution, on the other hand, oannot penetrate 
in the alighteat degree into anything greaay and there- 
foro as the skin ia greaay, Ihoae who urie corroaive aub- 
limate require elaboráte precauútmR va XXia ■«^'i íit 
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oleaDsing the Bkiu — treating it with oil of tarpeDtine or 
ether, not to mention soap or water, to remove tbe | 
grease whioh they feel it eesential to get rid of for the 
effioient action of the corrosive sablimate. Now sA^ 
this is unnecessary care if yoa ose carbolic lotion. ^ 
oan testify to this from very ample experience. F<^^ 
my part I do not even use soap and water. I trast '^ 
the oarbolio acid, whioh, by its penetrating power atf 
great affinity for organic sabstances, purifies the it^ 
tegument in a way that inorganic salts, like oorrosiv 
sablimate, cannot." This renewed allegiance of Lister'^^ 
coming as it does at a time when the investigations a^ 
the Johns Hopkins University and the University o^ 
Michigan oast oonsiderable doubt apon the existence of^ 
the high degree of activity which has usoally been as- ' 
cribed to corrosive sablimate, bas a peouliarly weighty 
significance. 

Cábvaobol. — A substance, said to be a phenol, oc- 
carring in the essential oil of several plants of the 
species Origanum. Its chemical composition is CisH^O. 
It is a thick oily body, its iodid being a yellowish- 
brown powder. The salt is insolable in water bat 
freely solable in ether, chloroform and olivě oil. It 
has been ušed locally, in tbe form of powder, ointment 
and as gaaze, as an antiseptic in diseases of the skin 
and as a substitute for iodoform in the treatment of 
wounds and ulcerations. 

Chinolinb (Quinolinb). — C^HtN. A substance ob- 
tained from chinonine or quinine by distillation; it may 
be also synthetieally prepared. It is, when pure, a 
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colorless liquid with a cLaracteristio, pungent and arom 
Btiu odor. Il ifl almoet ineoluble íd oold water biit 
freely soluble in aloobol, etber aad bot water. It hati 
"been mainly ušed aa au antiseptic. It is ušed locally as a 
10% Bolntion in reotified spirit or else peppermint water 
!'Jnt6rnaLly tbe doae of obinolíne itselF is 3-10 tninima; 
M tbe tartrate, 5-15 graina. 

Chloral (Tki-chlorai.ubhyd), — Sleruberg fonnd 
:tbat a 20% solution required two bourá to kill pus 
«ocoi. Miquel bas determined tbat il is anliseptio in 
^e proportioD \:101. EvideDtty it posaesaes no great 
igermioidal powtr. Cbemical formula, CCI,UOH; tbe 
hydráte, CCl.CH (Obi), oř belter CCI,C0H.H,O. 

The autisepliu properties of ebloral were firpt nolioed 
by Hirne and Dujardin Beaiimelz in 1872. The subject 
has been also investigaied by Keen and Pereonne, It 
bas been shown, as Wood says, thal a aolution of twenty 
to foriy graiua to tbe ounce will preserve anímal tissues 
for a great while, probably iudetiuitely. Even tbe 
finesl microscopieal stnicture appears to remain un- 
ÍDJured by tbia strengtb. In his tirst experiences witb 
I tbe driig, Dr, Keeii hoped thal as long aa it doea not 
affeot tbe color of tbe tissiies it migbt prove nseful in 
the disseotiug room; subseqneut trials háve confirmed 
this, Dr. Keen bas aÍNO found lbe drug efficient in 
keeping tbe urinals of paraplegiue and otbers auffering 
Irom inoontiuenoe of tbe urinp free from tbe objeolion- 
However the drug bas no great germioidal 
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ofliuinal iu aqueous hoIuIíod. The valiie of uhloria 
itH cuiQpounds 3H disÍDfeuUnts bavě beeD known i 
NÍDce tbeir diBuovery in the latter pari of tbe \*' 
century (1774). liideed all of the haloid elementa h*"* ^ 
dÍBtinct germicidal properliea. Gayton, as e&rly ^^ 
1795, reooinmeDded the iiBe of cbloriu by fumigatio*^, 
WheD brought iiito conta-ít with organic substancee í ^\. 
lbe presence of moiature oblorin unitetí witb tbe h^r 
drogen of the water thue: 

H,0+Cl,=2HC!+0 
and liberates nas(ent oxygen, wbich bas marked anti--^ 
fleptic properlies. Hence its action íh due not to dir 
action of oblorÍD ilaelf bat lo il« strong affinity for by — 
drogen and tbe naaoent oxygen formed by ÍIb union 
witb ihe hydrogen of water. In this samé way il has i 
tlie power of deodorizing and destroying Hulphnretteib 
hydrogen, wbicb íb generated by the decornposition c 
albuminoua bodiea, suoh as eggs. Tbe germiuidt 
power uf chlorin ia very great, mucb more bo, in fa< 
almoat entirely bo, in tbe presence of moiature for thflJ 
reaaona abovegiven. In tbepreaenue of moiature bow^] 
ever it bleaches as well aa dieinfecta. Fiaher and Pr 
kaoer found lhát dried anthrax aporea expoaed for o 
hour lo an almoaphere (dry) containing 44.7% of drj 
chlorin gae were not desLroyed. In tbe presence o 
moiature one bour'a expoaure to .in almoapliere con J 
taining only A% of ublonn gaa was sufficient to efieoH 
tlieir deňlruction — indeed even 1 per cent prodnoed t 
reBult in the presence of moiature if tbe expoBure v 
prolonged lo three hours, Tbe experimente of \ 
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bslauer, Koi;b, Steroberg, De U Croix aad othera í 
^te that the germicidal power of the gas íb very 
^at in the presence of moíslure, otberwiae it ia almost 
f- Robe tbus suma up oiir knowledge of chlorin: 
p. Chlorin íb au effioient disinfectaiit when present in 
^ proponion of ane part in one bundred; provided tbe 
^ and Lbe objecta to be disinfected are in a moist 
kte and the expoaure coutinaes for upwardi of aa 

ř"- 

S. Chlorin, when ušed in euHicient concentration to 
act as a truatworlhy diainfeclanl, injurea colored 
^rioa aiid wearing apparel. 

,3. Tbe use oC chlorin, and in a greater degree of 
otnÍD, requires couaiderable experienue Íq manage 
SnL; when caroleaoly bandled they may uauae incon- 
pient oř even dangerous itymptoma in persona using 
bm; for tbeae reasona they are not í<uitable aa dia- 
r«titants for popular uae. 

Tbeae aame remaiks also apperlaiu 10 tlie otber 
imbera of tbe halogen group of obeinioal elements, 
bh a? iodiu and bromiu. 

Neilber chlorin in substance nor in aqueoua solation 

^ ueed to any great extent in internal medication; 

íiiough some experimenters bavě uaed it empirically 

an inbalation in Lhe treatment of certain infeotious 

eaaea of the pulmonary traot, more eapecially pul- 

icary tnberculosia. Vaporízed iodin has altto been 

id in tbe aame manner in tbe aame claaa of diseaaea. 

far tbe most eflifacious diainfeolant of all of tb. 

rjine compoanda in comntou use is the ao oalled 
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OuLOitOFOKM (Tki-chlormkthanií).— Tbiii Bubstan^ 
ibiw the chemioal formula CHCIj. lu oliemical ac:^* 
phfBical propertieB are too familiar to pbyeiciana ^^' 
need íurlher disoussion or deBcriplion. ^ 

Kirchner found that 1 per cent kílled uholera spirilC^^ , 
!n lesa Ihan ooe mimile wbile typhoid bacilU requim '^ 
expoBure for at least aii lioar to ihe iufluence of 1-2 pe^*^^^ 
^»Ilt ( 5 per cent) to effecl tbe aame result. In the ^jcS*'**^ 
Iperimenta of Salkowski Íl was deterinined that, iu th^^ ^^ 
ftbtience of spores, antbrai bacilli and oholera apirill^^ ^ ^ 
"Were killed Íii half an bouř by expoaure to the drug- --==*^ 
Kouh found ibat anthrax aporea, however, did not bav^^^ 
thoir vitality deatroyed eveii by one buiidred daya' ira— 
mereion in dhloroform . Evidently theii the aolion i 
the drug, ae a germioide, ia direcled lo the pareut cella 
and aeenia lo háve littlo oř no effect iipon sporua— 
^leaal tboae of the more reaiBtant gertuB. 

Cm.oEO-PHKNOL (Tbi cnr.oR-rHKNoi.). — This Buh- 
:fltaiic» is a derivatíve of phcuol (carbolic acid) iu whíoh 
tbree atoma of hydrogen are replaced by three atoms of 
chlorin and hence it has lbe chemical formula C,H,CI,. 
OJI. It oocurs in the form of uolorkes, needle-like 
OTyatalB with an odor of phenol, wbicb ia more Btrougly 
marked than in ite alHed aubstitution produut called 
Bromo phenol and whiuh it remarkably reaemblQS in aola- 
Ibility aa well aa propertiea. 

Chlori'iienoi, (Mono chlor fubhol). — This gnb- 

Jdlance ia phenol in which ote of the bydrogen atomt) 

Bof the phenyl (CuII^) ia replaoed by one atom of 

Jhlorin, thus C,H,Cl,OH. It occura aa a volalile 
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'liid heavicr than waler and jtoMseMseB aQli«ei)Liu proji- 
^'ties. It Í8 said lo háve been employed wUh good re- 
*'*U8 in mberculouB dUcaHes, bronchitiB, laryngitU, 
^^^tia, diBuhargiiig glande, uluers and wouods. It íb 
'*^t)ally adminiHtered by inhalatioD but ís aleo employeď 
** a looal application. 

C^HBOMic AciD.~ThÍB Bubetance has tlie ubemiual 

^rmulaHiCrO,. It is obtained by the treatmenl of 

***^ta68ic di-ubromate wilh sulphiiric a«id and by dia- 

"^Iving Ihe resulling loDg, red, hygrosoopic, rbombio 

£**"»8m8 of needlsB of cbromic aiihydríd (CrO,) in watur. 

mixes with w.iter in almoet all proportione. Tbe 

^^^■tatanoe íb employed in concentrated solulionB afl a 

_ ^^werful caiistic in lbe treatment of tumore, excreacen- 

^*, syphilitic tumorB oř ulcers, etc. Il can be ušed in 

^ -^rions strengtbs, suob aa l-s per cent. Il is often ušed 

^^r eterilizing and bardening various Burgical prepara* 

* onB. In ozena and gonorrhea, aqueoas aolulionB of the 

[ ^^ rag in tbe strength 1 :1000 Lave been ušed. As anti- 

^^ptioa cbromic and osmic acids are of about equal 

^^alaee. Koch'3 experimente indicate tbat it is raarkedly 

^^ermioidal, a 1 per cent solulion destroying anthrax 

-^orfs in one to two days, Miqueí bas determined tbat 

Lt íb antiseplic in tbe proportíon 1:5000. Its cbief ob- 

Ijection íb the faet lhát it ia exoeedingly irritating aud 

<}aaatic, indeed caaea are reported in whíob 

Ijeen ascsribed to its free use. 

Chrysabohin. — C,(|H.;,Oj, Obtained from tbe wood 
of thelree, Andira araroha. Thednig ncuura in oranga- 
yallow or golden, shining, tastelass needlea wbicb are 
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Boluble in alcohol, ether, chloroform, benzene, alka1iii< 
and acid dolatious and Rligbtly so in water. It is ohief- 
ly iiBsd as anti-parasitic in Ihe treatiuent oF varioua 
afEectiona of Ihe ekín and íh paičl to háve given espeeial- 
ly good reeults in psoriasis. Externally it ia appiied 
Hsaallj in the form of an ointment of 10 per cení 
strengíh. Internally the doEe ie from 1-8 to 1-4 of a 
grain. Its intetnal as% is however comparatively iH 
stricted and nieldom re^orted to H 

(JiTBic AciD,— H,C,HjO,.H,0. Citric aoid is a tM 
basic organic acid found in tbe juicea of many fruitH 
euch as tbe etrawberry, raspberry, currant, oberry, eto., 
blit eBpeoia]ly in the lemon, rroui which facl it receivee 
its name. Il ocours in ihe form of oolorleea cryalals 
which are readily Holuble in water. Van Ermengcm 
determined oxperimentally that .5 per cení (1:200) was 
BufEcient to kill cholera epirilla in half an bouř. Kita- 
sáto fonnd that .43 per cení killed typboid bacilii in 
Gve faonrs and .3 per cent wouid kill the cholera germ 
in the aame time. Cíearly then the subatance posaesaes 
germicidal powers which are very manifeet in the caae 
of tbe lees reBtetaot germa at leaet. 

CoFFBK Infusion. — Tbe expenmenta of Heim and 
Luederilz indicate that tliie substance poaaeaaea antiaep- 
tití and feeble germicidal power. To what ingredient 
lhÍB wag dne they did not determine but agreed that 
was not dependent upon the caffein. 

CoKRosivK Sublimatk (Bi-Chi.obti)ií of Msscuai 
Mbkcoric Chlorid).— HgCI,. Thia aubatance oooi 

a beavj wiiíle powder or in uoVotIcm, rhorabio or; 
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UU oř elee in oryBtsIline niftEBee; ít orystallizea from 
oouoentrated solations in bot water in the form of 
acioalar oř needle liVe cryelalB, Wben healed it fases. 
It has an acrid, melallic ta^e and an acid reaution and 
is etrongly poieoDOUB and aniiseplic. 1b ušed ohiefly in 
medioine aa an antifleplic oř eUe in ihe internát treat- 
ment of syphilís. It ia soluble in cold water and gl;> 
oeria but much more eo in bot water, alcohol and ethei. 
Up till the year 1881 the favorite and indeed almoBt 
nnívereal antieeptic wae carboliu acid; bul ín thatyear 
Koch annonncud bis belief in the Buperior effioacy of 
roercuric chlorid and the tide of popnlar favor sarged 
largely in the direclion of the latter dnig. This action 
waa based upon eiperimental evidence whioh seemed to 
indubitably denionBtrale lbe superior germioidal power 
of the mercurial ealt. For instance it waB atated thata 
1 :300,000 Rolulion would restraín the growth of anlhrax 
sports while a 1 ;1,000 solutíon would destroy them. In- 
deed moat of the authoritieB of tbe Bnrgjcal vorld 
Beemed convinced by Ihe evidenoa brought to bear in 
favor of meronric chlorid. Sternberg sald that the ei- 
perimental data indicated that itB use for disinfeotion 
in Btrenglheof 1:500-1:1,000 was reliable for materiál 
coDtaining apores and in tbe strength of 1 :2, 000-1:5,000 
for pathogenic bacteria in the absence of epores, bat 
ibat dae regard muBt be had for tbe fact that the pres- 
ence of albumin very materially reduces íIh germicidal 
potency. We now know, bowever, that even the very 
strongeít Bolution (1:500) which he gave ia not able to 
titstrcy pus cocoi and otber mioro-OTgBiWR-m"*., (vti m í^* 



134 

absence oj spor es, We know now that its action is ibat 
of inhibition and not destruction. In the year 1883 
Sternberg gave the following table of the relative values 
of varions germicidal, or supposed germicidal, agents: 

Efficient, 

Mercuric chlorid 1:20,000. 

Potassic permanganate . . . 1:833. 

lodin 1:500. 

Creosote 1:200. 

Sa!phuric acid 1:200. 

Carbolio acid 1:100. 

Hydrochloric acid .... 1:100. 

Zinc chlorid 1:50. 

Tr. of Ferrio chlorid .... 1:25. 

Saliovlic acid 1 :25. 

(Dissolved with borax). 
Pola8SÍc'^hydroxid .... 1:10. 

Citric acid 1:8. 

Chloral hydráte 1:5. 

Failbd. 

PEE CENT. 

Fowler's solution 40. 

Sodic "hypoeulphite" 32. 

Sodio fluJphite (exsic.) 10. 

Ferrio (?) eulphate ^^• 

(Fevrous is probably meaiíiV^. 
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PotsBsio iodid 

'/Ano chlorid (liquid) 

Zrno Bulpbate 10. 

Boracio aoid (aal. sol.) t. 

Sodic boráte (fial. boI.) 4. 

Sodic salicylate 4, 

''-fa Úieee experimeDts of Hteruberg tbe micrococci of 
^,** were nsed and further experimentaliou conducted 
*t-l the microcoooi of sopticemia, tlie BaclerUim ttniio 
"^^ the bauleiia of "hrokeudowii beef tea" indicated 
,*^ttheir relative values aa germicides romained prao- 
^'^ally tlm Bame. 

For a loiig límc it (mercuric cLIorid) wa« contiidered 
**•*« of lbe verv best of all germicides. 

l^ven Eoch iu his advocacy of oorroHivo aiiblimate 
"aid tbat while Bolutions of 1:10,000, 1;20,000 oř eveii 
*^ :30,000 ezert an inhibitory and sometimos loxio action 
^pon í>«rms and spores wheo broutjbt into dírect uon- 
^act with them, a mucb slrongeraolution ia required for 
prompt deslraction. In eome casoe the reeulte obtaiued 
where wholly negative; Ibus, fresb tuberoular sputum 
remained infeoMous eveo after au expoaure far Iweniy- 
feur hours to a aolution of a strength of 1:3,000, More- 
over the substance is exoeediiígly prone to decompoae 
in tbe preaetice of albumin, cbemically combiniiig with 
il and Ihereby loaiiig much of its antiseptic activity and 
alao renderÍDg it dittícttlt to foreuast the oertainty and 
exteat of ha action when auob conAit\on« cfeVíňti. 
Reeůat iDvest/gations conducled al tilvft 3«ía»V!^ 




kÍD8 UDivereity acil at the Univereity of Michigan havft 
BhowQ thai eolutioDB of merouric chlorid, wben ušed ai 
germioides, are often inert and atill oftener aotaally in* 
jurioaslothe tissues wheD applied in eurgioat opera- 
tions. A loBg Heries of eiperimenU al tbe JotitiB Hop- 
kins HoBpital resulud in deBniDg ihe limítatioiiB of tbei 
(irug SB followe: 

1. Under iha most favorable uoDditions, a givoa 
amouul oC Bublimate bas the power of renderiDg inett 
ouly a limited number of índÍTidual organisma. (Ifi 
doea not destroy tbem). 

.;. The disinfecting activity of the aublimate agaJost 
organisms Í8 proíouiidly influenced by the proportion ot 
albuminous materiál oontained Íd tbe medium iu whioh 
the bacteria are preBent. 

Kelly, Robb and Ghriskey, au well au olhers, bavě 
proven that even Btrong solutions (suuh as 1:500) while 
antifleplic and inhibitory are tlevoid of any germicidal 
púwer. Kelly eays: "Corrosive sublimate solutione as 
Btrong as 1:500 are not germicidal after immersion oí 
the banda from twa to five minutes. Tbe mercury aall 
auta either by mechanically coatiug or chemically com- 
binitig with some porLion of tbe coouiib, thua onty in- 
hibiting further growth unttl Ihe salt is precipitattd or 
rtmoved. Thia I háve repeate<lly showii to be trae fol- 
lowing both tbe ordinary praktice of immeritioo of tbe 
hauda from two to live minutea in 1:500 and 1:1,000 
Solutions after a prelimioary waehing for ten minatei . 
with BOap and water, and again after carefully follow 
II ing oat FiierbrÍDger'a melbod, now so genetally adopted. 

L J 
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e latter metbod wan dUtinotly ehowD to be ineffioient 
ín almoBt e7ery instance." After considerable research 
npon the Hobject he furihermore deoides that corroBÍve 
Bablimale, altbongh dangerons on wounde on acconnt 
of the property of ooagulating and caasing neoroBÍB of 
tlie albaminouB tiseues, yet bas the valuable property 
of inbibiting, not destroying, tbe action of tboBe gertna 
witb whioh it oomea in contaot. Indeed Halsted bas 
sbown tbat the irrigalion of fresh wounde by a solotion 
of oorrosive sublimate as taeak as 10,000 ia followed by 
adifltiaot line of saperfioial necrosís wbich ia clearly 
demonatrable nnder the mlcroscope. Tben also, Ub dis' 
Iřnct toxic propertiea must not be forgotten for an in- 
stant; espeoially is tbis tbe čase wben the Bubstance ie 
Po be aeed in intra nterine oř vaginal injeotion, oř in 
3)e serons oavities, oř in irngatton in eurgical opera- 

Tbe ^uondatn virtuea of oorrosive snblimate were 
^Qanded primarily upon tbe diota of Kooh and otber ex- 
«rimentera. It remained for tbe present decade to 
.emonatrate tbe faulty conditiona underlying these pri- 
íiary eiperimenis upon wbich the reputation of lbe 
|iTUK waB founded and to show that the eztravagantly 
ligh valné placed upon the substance, as a direct resolt 
í Bucb' experimentation, was aleo faulty, not to eay 
'alse. Clinical experience haa demonstratad tbat eor- 
Dsive aublíniate docB poasesB inhibitory power in a high 
iegree, but modern baoteríologioal research bas just as 
dearly demonstrated that Buch power is purely inhibi- 
jíory and notát aJI germíoidal in T\a\.aíe, '^qv o^'^ \* 
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lis aution purely inhibitory but even thís actíon ia 

3ued to 3 great degree by the oonditiona enironiii 
ing the Kpplioatíon. Indeed the dífferences ia power 
of corrosive eublimate under differeot conditiona are 
very muoh greater than thoee of carbolic acid, — oř most 
of the othergermioides iti Fact. Aeide from the pres- 
ence of oily materiále, wbicfa are distinct cheofee to the 
effioiency of oorrosive Bublímate, the greatest obatacle 
agaioBt itii use iii the animal tiaanes and fluida íi 
faot of ita precipitation by and wilh albuminone sal 
stances. So great are the dimenaiooa of these obetaoli 
Ibat many ulaím that it maj be aerionaly doubted 
wtielher it ia posíible to thoroaghly disinfect, with cor- 
rosive Bublimate, wounde infected with baeteria. It ia 
alao doubted whetber irrigation with aolutiona of oor- 
roaive sublimate ia able to aocomplieh mucb more in the 
way of diainfection than is obtained by the use of sUrilt 
snlulions of common salt. 

It Í8 chiefly and espeoially to Geppert that we owe 
demonatratioo that the fortner methods of beBting 
ascertaining the germioidal power of mercurio chlorli 
were subjeot to auch very grave errors that lbe reaoltfl 
obtained therefrom were entirely nntrustworthy and far 
From reliable. It was formerly olaimed that merouríc 
ohlortd bad the power oF absolutelydeslroyiog baeteria. 
Geppert baa showa that in order to prove this not only 
must the germ be aubjected to the action of the snb- 
stance but at tíie terminaťion of lbe exposure the anti- 
eeptie mmt be ilioroughly rtmavtA ívom Ůvti ^wai\\\ 
aiiab Ternová! ís not thorougli even a aVí^V^ 
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^'•luiiHl of the aatisuptiu may ho siiftiuienl to inbibit fu- 
^'Te (levelopment and the erroneoim oonduniun 
^acbed tbat the gerru ie dead beoaaac il does not de- 
Mop. Geppen haa also shown tbat the beet raBans of 
*'id(Iiiig the germ of the aublimate ie tbe přeci pitation 
^f the mercurial salt by meane of ammouic aulpbid, or 
aoy other alkaline sulphid, in order to delermine whether 
Isiiteria which háve been originally eubjected to the 
aotion of the sabliniate háve been deatroyed oř not. 
When thÍB precaution of precipítation íb takea it ia 
found tbat corroaive sublimate (mercuric chlorid) is far 
lesH energetic than haa been generally aiipposed. Thua 
Eocb believed tbat from his experiments he bad demon- 
Htrated that corrosive Bublimale in the atrengtb 1:1,000 
deatroyed anlhrax Bpores in one minuto. Geppert hgg 
ahowD, bowever, that the aame strength may not bavě 
killed all of lbe eporea in watery auspenaion, evm ai ihe 
"id of thrte days! Indeed in a recent artiole be 
Jtaa eveu shown tbat it is oxceedingly dillioiilt to deter- 
Otine with any degree of aoouraoy whether a)l of tbe 
apores are deatroyed by ihe sublimate or not; for a 
dnfinite ooncentration of tbo reagent (lbe adphid) uaed 
for such precipitation \a required in order lo efieot a 
Complete Beparation of the sublimate from the germ. 
llenoe neither failure to obtain uulturea after euob precip- 
itation, nor failnre of cultures, bo treated, to infeot an aní- 
tnal are proof that ihe germa oř sporea háve been killed 
ty aublimate; for adifferentC0neeiitral\OQOriat,i:ea9;t.tcit 
tbe sabstaaoe aaed to pT»<ii^\.\.í\.^ t,\i« Ba\)Vv«vi^.^i'ii '^'*' 
tba aee ot vome reagent /ess injurious, fer 
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Mporee or germe migbt ghow lhát tfaey possesaed stil 
gr^ater reaiBtanoe lo the aclioD of the sublimale, 
Welcli has also slaled. Tbia ia eiceedingly plausibl 
wben we remember tbat deSníie conoentraUoDa of thj 
alkaliae sulphid^ maat posses) torno antiseptic virt^ 
atid tbese bul reinforce the aotion of the aublimate, 
far as the aciion upoD tbe germ U concerned, aithougb 
rifliiitlDg in theullimate precipitation of thatcompound. 
Abbott haj aho uontirmed eeveral of theae reaalts. 
Uia reuent experiences (1S9I) show tbat 1:1,000 doea 
not alwaya deBtroy Staphylocovcus pyogenes auretts, even 
after five minutea expoaure— in aome eaaea reqairing 
aa much ae teti, twetity oř even tbirty minntea to io 
liibit their actiou. Id his experienoe tbe cyaníd and 
iodiJ are bolh of bigber inhibitory power— aithoagh 
the firstis eiceedíngly poiaonouB. 

In 1884 Profeasor Klein niade the ourioua atatemei 
that corrosive Hublimate has no more germicidal powi 
ihan vinegar — auch vinegar, containing from fl 3 to 7, 
per cent of aoetic acíd, prevented tbe growtb and deve] 
opment of micro organisme juEt as efíeotnally as 
1:1,000 Bolulion of ihe Bublimate. MuClintock, of I 
UniverBÍty of Michigan made elaboráte esperimeal 
wilh a view lo tealing sucb atalemenlB of Klein. 
reaullB atrongly corroborated these obtained by Klein, 
Geppert, Welcb, Kelly, Robb, Ghriskey and othere, 
ouDtirmÍDg the etatement that the actual gernticiáe 
value of corroBive anblimate ia very low. Listi 
i//8ř//7cí/f aíaíea that it Í8, aa a getm\ií\4ei i«t \isS.%tI 
jarboíio soid. McOUntook ma.4e ftx\i»i.«.'C\')ft 
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meuu with variouB germt>, using Bolutiong of corrosive 1 
sQblimate as tUe inhibitory agent. Híb reaulta shi 
ihat it is possibk for germ§ to willistaml ihe aclion of J 
Ihatdrag as foUows: 
S/ap/ijlocoaus fyogcnes aureus: 

1:1000— 23 hours. l:li)0— II lioiii 

Saturated solulton for one houil 
Bacillus suM/is: 

1:1000—41 hours. 

Saturaííd salutioH for figfity-fiví mimiU!'. 
T/ie gertu of Swint Plagm: 

1:300—1 hour. 
Typhoid bacillus: 

1:1000—1 hour. 
GeriHS in Fíces: 

1:1000—24 bourá. 

Saluruled solulian for IWíitly fuur hours. 
These reaalta fall wilh aBtouuding effeot opon kint 
>fbo BeeB naughtflave p<!rfectioD íd corroKivesublimatef 
Ibey come home witb telling foroe to Epbraim "who 
ň w«dded to his idoU." 

We may conaider it concliiBively proven tbat cor- 
roBÍve sablimate has comparatively low germioidal pow- 
«r aithougb bigh in inhibitory activity. In UBiDg it we 
muBt be mindful of the following faots: 

i. It ia eiceedingly poÍBonoua, even in small qaanti- 

tiCB. 

!. Il corrodea all of the common metala, depoaiťing 
fjpoo them n tbin Slm of inetaU\c meiCMT^ . 

/( oaiiaea sHperíioial neoroBÍB ^bftT\ Xito^^^* '^^-"^ 
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cuntaol willi livinij tisHiie, uveri iii Holtilious as weak ad 
l:lu,ocio. 

4. It unilcs witli allmininous ttubstanues with gresť 
facility, forming ao isolnble and inert (wbile ineoluble) 
componnd, LiBter has suggested that tbe albaminate 
of mereury tbua formed bas actiseptio propertiea if ren- 
dered soluble. Laplace recomm^nds tho combination 
of tartaric acid with lbe sublimate lo overcome Ihis 
tendency to decompose oř to oombíne with albumÍD. 
Otbers bavě recommended tbe combination of i 
salt or of ammonic cblorid for this aame purpoee. 

5, II does not owe its virlue lo tbe facl tbat lbe germ 
Í9 destroyed, as is aDmmonly believed, biit simply to tbe 
faut that it preveots developmeiit of tbe germ wliile , 
ij prtsenl. 

0. Tbe substance wben left in contact witb organio, 
maller, such as apouges or dresainga, eapecially iu tha \ 
presenue of light oř heat, is prone to decompose — be< 
coming tbus inert. 

Crkolin (LniuoB Antibbpticub). — This Hubstance is 
a form of Cresol obtained by tbedry distillation of E»g-' 
liah coal. It is said to be a coaltar product reeerabliDg 
carboliu acid in appearance bul with au odor of tar. It 
appeara as a black alkaline fluid of lbe consistenoy of"^ 
syrup and a specific gravity alightly higher than thal of 
water. Its odor ía characteristic. Il is aolable in alco- 
hol, elber and cbloroform and insolable in melbyl aloo- 
ioJ aná water — witb the laUer it Eoíma b-h opačné emnl* 
s/on, on tbis account it can nevěr sviipeíaeia twťWívt 
ftf for tho «£eni/zation of iiiBUuiaeaU a.ui VW Ta.'ů 



tenanoc of au aeeptic couditioD of aiioh iastTumentB dur- 
inga Burgical operatioD. It undoubtedly poseesiies de- 
cided germicidal power but ís inferior in itsaclion upoii 
pathogenio organiams to carbolio aoid — €xoept in the 
ca^e of the spirilla of obolera, It baa by no meana de- 
veloped the bigh germioidal power at firat claimed for 
it. It íb a cheap and efficient germioide but U decidedl; 
iDferior to carbolic acid — especiaiiy in tbe presence of 
albntnin, its effioiency being almoat neutralizei by tbe 
ocourrence of aa amall a proportion oi albumin aa one 
part in one hundred. It ia highly extrollcd by Nen- 
doerfer who aaya tbat it ie "abaolutely non-toiio to man; 
isten timea more germioidal than carbolic aoid; is solu- 
b)e in water, alcohol and glycerin; it coDtrola hemorrbage 
and pain; it limita suppuration; it injurea neíther met- 
al nor banda; it ia very cheap." He not only enlargea 
Upon its advanlages, giving Ihe aubstance propertiea 
^hicb it nevěr poasesaed, but he neglecta to give ils dis- 
advantagea. In tbe fír^l pláce, it is not "abaolutely 
non-toxic," this has been diaproven by experience — 
Martin dÍBtinctly «aya lhát it ia not only toxio but tbat 
it oauBCB nausea, vomíting and albuminuria, In the 
Hecond place, it ia not aa efficient, all in all, aa carbolic 
acíd. In the third plaoe, il ia not only inaoluble in 
water but forma a uon -transparent emulsion with tbat 
Bubatance. Moreover its odor Ia deoidedly unpleaaant 
and the compound itaelf ia unatable. 

It has been previously ataled to be a ooaMar produot 
hat is reporleiJ by Dr, F. Raacbig lo \)ft T\ft'Oft\o% tM«í^ 
;iioi- Jesa thait 3 mixture contŮDiv^ sAjovA o"tia ^■ix^ * 
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resin eoap witli Iwo parls of crnde carbolic noid of abonl 
twenty per cent strengih, although its mannfaclurei 
claim lhal it is entirely free from earbolio 
says tbat iu action ae a di§ÍDfeGtant remindsoneelronj 
ly of carbolic acid, He also says tlial unTavorable n 
sults háve aUo been prG§ented in regard to ite 

CRBofloTAL.^-Afhort name recenlly adopted for lbe 
ao called oarbonate of oreosote, wbích is Bnpposed 
reaiilt from the uuion of creoBOte and oardon di oi 
Al ordinary temperatureg it ie an oily, amberuolored 
liquid, becoming more fluid tipon warming ít. It 
neutral to litmus, odorteHs and witb a faiot Bweetisl) 
taste of creoBote. It is insolnble in water. diiate aloo- 
hol atid glyoeriii, but readily solnble in aloohol, etbeT, 
cbloroform ai)d beazine. It is claimed tbat tfae sub- 
stance contains ninety pur cent of creoaote and 
free from a!l of the digagreeabie properlieaof the lattc 
drug. Itis recommended in doses of ^ to 1 drachm daily, 
increasing to one and a half drachmě or even as bigb m, 
balf an ouooe. It is recDmmended'eBpecialIy of in tuber- 
culons affectiona of ttie luags, or iudeed in any Dondi> 
tion where oreosote itaolf is applicable. 

Creosote, — This substance is a prodtíct of the dii 
tiliation of wood tar and reaembles earbolio acid 
many of its properties, more espeoially those of an ai 
tiseptic nátuře. It oonslsLs cliiefly of a mixlure of subí 
Btances, such as creosol {CsH„0,} and cresol {C,H,03 
which.are members of the phenol seriea. The creoBOl 
prepared from beech wood ia ohiefly recommended f( 
internal administration where eo uaed. Fully 



per cent of tbe substance diepen^ed ae "ptire bdechwood 
creoBote" in drog storei; U naaght eltie than carbolic 
acid. The lalber Í8 elimÍDated cbíefly by tbe kidneyc, 
giving tbe characteristic color to nrine, while creosote 
ií enppoeed to be elimiualed, in pari al least, by ihe 
Inngs. 

Sternberg in his experiments upon tbe Biibstance in 
ordtr to datermiue ite germioídal aclivity found that 
>:200 waa fatal to mioracouci. Gattman fonod that it 
M/»9 antiseplic in ite aotion upon palhogenic organisrns 
in súlutiotts as weak as 1:3000 or 1:4000, but that in 
Bnob proportiooa it did not necessarily kill the organism. 
Scbill and Fisher demonatraied lhal 1 per oenl failed, 
«veD after twenly lionre expoenre, lo destroy iho Sadí- 
ius tiiberculosu in tuberouloiia spata, YerBÍn'9 experi- 
menta were Bomewhat eonfirmatory, be found lhát a 
natarated aqueoiis solution did not destroy the tuberole 
bacilluB in iwelve hours. 

Cbesin: — Sometimes also epelled Krestn. Crude 
oarbolic aoid Gonsials of a mizture of creBolx or phenola 
and would be of great antiHeptio val ne but ihey are &1- 
most insoluble in water and acaording to Laplace are 
almoBt worthless as diainfectaota on that account. In 
order to meel thia objeolion Creain, which is a aoIntioD 
of cresol {25%) in an equai amount of Sodio Cres oiyl- 
acetale, was prepared. It ia a brown liqnid, aaid to be 
entirely free from oarbolic acid and with an odor of 
Creíol and forming a clear neutrat aolution when mixed 
wilh vater. It is aaid to posaees antiaeptio propertiea. 
It ÍB reoommended for looal uee va eolutions of Btrengths 
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of from i to 1 per uenl. It has not as yet been reconi- 
mended for internal use. ItB chemical formula Í8 C.Hi- 
CU,. OCH,. COOH. 

Cbesol. — The cresols, as Squibb saya, are still ueed 
as disinfectanlB, bul their disadvantages are of such i 
nátuře lhát they continue to retard iheir atility. The 
so-oalled "Cresol saponáte" is now recommended bf 
Germao praclitionera. It ia prepared by mizing oradt 
carbollc acid with luelted soft soap in eqiial proportioDl 
to form finally a homogeneous maas which is solable ía 
water. This however but inoreases the objeotionablft' 
quality inherent in all of the compounds of oresol, namet 
ly that of rendering the Burgeon'8 banda and instrn; 
ments disagreeably and dangerously slippery. 

Aa ordinarily foiind creaol ia a dark reddiah-browii 
liqnid whiuh ia transparent and ratber thiutier than' 
creolin. It haa the characteristic odor of tar and forma^ 
like creolin, an objeotionable and opaqae emnlsion with 
water. Behring, after a very elaboráte eeriea of fizpeí)i 
ments with the aiibatanoe, ooncludes lhát it oertůn^ 
bas no advantage over oarbolic acíd. 

Cbesol loDiii. — Thia aubstance, alao called Or/ňg 
cresol iodid, is another of the innumerable propoaed aub- 
slitatea for iodoform. It is a Sne psle-yellow powdeif. 
with a pronounced odor, which is agreeable in Qompari< 
Bon witb lhal of iodoform bcwever; the drug is insoln 
ble in water. The oompound has not been in use lonj 
enougb to give it any positive atatiis. Aa Squibb say^ 
Ihough the oompounds of cresol possess antiseptio powor, 
tbey all háve the disadvaiitage of adberiug to and ren^ 



'deriug lilu baixlH anJ iuHlnimutjtH exlremcly Nlippery; 
Ihey aUo readily oiiOize in Ihe atmospbere. Tliesedis- 
advantages apply to all of the varioua compounds of 
cresol Ibus far kiiown, saoh as lysol, naprol, solutol, 
solveol, and oVhere. 

Cbbrtlic Acii>.— Tbe article neaally aold ae cresylic 
acid \ň commouly a eubatance of variabte compoBÍtion 
coDtainÍDg variouB oreBole and also Bometitnes xylenoU. 
Whatever antieeptic power it may posaess ie dne en- 
tirely to tbeee Bubetances wbich Íl contaioe. 

CuFBic Chlorid.— CuCI i, This sobstance íb not in 
generál use as an antiseptio but Miquel bas determined 
that i t ie antieeptic in the proportion 1:1, 4S8. Thia 
gives it faigber power tban the ealpbate, wbicb ia better 

UuPRic Sui.rHATK. — CnSOj. The sulpbate of oopper 
Í8 better known than the chlorid allhougb iu antisepLio 
propertiea are not aa bigh aa tboae of the latter oom- 
pound. Miquel bas determined that the eulphate ie 
antiseptio in the proportion 1:11. tte aution ia deoidedly 
inhibited by the preaence of albumiu. 

Dkbmatol. — ThiB term ia applied to the Suii gallale oj 
bismuth; it contaiua abom 55 per cent of lbe oxid of 
biamatb. It ia uaaally represeated by the chemioal 
formula, — BÍC,H,0,. It ia an odorleas, yellow, saSron- 
like and non-hygroscopic powder insoluble in the ordi- 
nary solventa. Calasanti baB niade comparative bao- 
teriologioal experimenta witb aristol, iodoform and 
dermatol in order to determine their relativa germioidal 
potenoy. None of theae agenta geemed to a&Qt driad 
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(siihurea eveu after lliree daj'8 oonlaol; but when moieture 
was preeenl dermatol was eSectíve \n Hule more than 
half tbo lime reqaíred by the otber two. It alao poa-' 
HCHseB remarkable desatcating powers allhough its anti- 
eeplío powers are in dÍBpnte Íq many (juarters. tt a 
cbiefly uaed ae a eubatitule for iodofoTm. It may be ap' 
plied locally aa' a dusting powder, on gauze, in glycerin, 
uollodion emuleion oř in oiDtment in the etren^th of 
10-30 per oent. It has been UHed internally wilh good 
resultB in disorders of tbc gaatro-intetitiiial tract, ae i 
eubHtitute for tbe sub-nitrste of biemutb. Flint repOTtft 
good results from such uses. 

DiAPiHKUiN.— (OH.C.II^N,) (OH) (SO,H) C,H,. AI- 
60 iiAÍ\ed O.vy c/iíii asfýfož. Il occura a» a wbitieb oř 
yťUowÍHb powder witb an odor eomewbat like tbat of car>: 
boHo acid and a rcady Holnbílity in irater and tbe ordi* 
nary solventíi, It ia aaid to be an exoellcnt antiaeptíCi 
Kronacber, Kmmericb and olbere eJaim great virtue fov 
il, IlB odor Í8 (iligbt and it íb aaid to be enlirely free] 
from irritating properlies. It bas been tried witb 
parent succeas in the treatment of wounda, sores and' 
pulrefaulive disorders and many excellent reporta of ita 
virtuea bavě beeu made. Uofortunately, however, it 
uaiiDOt be ušed for tbe disinfection of ÍDatrumeotB foriti 
attacka even ailver and niokel plating; il also staina tb« 
hands and naile a ligbt yeilow. ^^ 

Kronaeher aays that a oce per cent solntion íb fnllí 
strong enougb for sargical dressinga, — indeed be 1 
even UBed it in Bolutione as atrong aa 50 per cent. 

NFKCTOL — Tbia Hubatance iu usually termad j 






'~^<^al tar proiliiot aimilar to creolin and larguly iieed in 
^^ermany. The slatument has aleo been made Ibat it is 
* mixtnre of hydrocarbona, Boaps, oarbolic acid and aoda. 
Xt OQCura as an oily, darkbrown fluid, analogoae to 
I jaol and creoHn, aod slightly heavier thau water. It 
Í8 claimed tbat it pOBse^Eca energetic díainfectant pro 
perties but if bo tfaia bae not resulted in its generál nse. 
Ithaabeen employed locally ín Ihe form of an emuleíon 
of a Btrength of two to five per cent. 

Beeelin concladee, afler baving made numerous ex- 
perimenta witb it upon typboíd BtooU, that wbileBDperi- 
or to oreolin in ihis reapect, it haa no advanlage over 
carbolic acid. 

Ersbktia^l Oils. — ThcBe háve been found to pOBBeas 
varying vatues. Riedliu reporta thal tho oilaof laven- 
der, eucalyptne, rosemary and oloves háve tbe greatest 
aniiaeptic valuea of any of the eaaential oi'a. Cadeac 
and Meanier demonalrated tbat tlie typhoid bacilliwere 
killed by oji of clovea in twiinty-tive minutea, by oil of 
Ceylon cinnamon in iwelve minutea wbile oil of sandal- 
wood required Iwelve Loura. 

Ethke.— (C\Hs),0, oř C,HsOC',U,. This substance ia 
too familiar to need deacription. Yerain found tbat ten 
minnte'a expoanre waa Bufficient to kil! the tabercle ba- 
oilH but Koob found tbat anthrax aporea would germl- 
natfi even after eight day'B expoaure to tbe action of the 

EucALYFTOL — CioHijO. The essential oil obtaioed 
by diatillation from the euoalyptuB. Whcn pure it oci- 
aan aa a ooIorlesB liquid witb an odor aomewhat BÍmilar 
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lo lhal of (samphor. It ís inaoluble in walur bul e«luUe=^ 
in lbe fatty oiU, iu alcohol, ether aud chloroform. It^* 
ia Hsid to poseeaa marked therapeulio properties bnt iU - ' 
ohief use ia as a local antieeptic in nlcera. 

Behring has determiaed tbat it ír four limes less acl- 
ive than carbolic acid. Perret found that a five per 
c6Dl solutioD had no uSeat upoD tuberculous sputa. 

Reeently M. Anthoine has produoed a new antiseptic, 
which he calle Eucalypteo!, by tbe aution of hydrooblo- 
rio aoid upon eucalyptus oil. Thia Bubatauce chcmioally 
ÍB eucalyptene di-chlorid; it occure in cotorless, Bcaly 
oryetalB with an odor resemblingcaniphor. Itis almost 
tauteless. Lafage olaims that it is far superior to enca> 
lyptus oil as an antÍBeptic. It is practicallj insoluble in 
waler and gtyceiio and readily soluble in ether, cbloro- 
form and aloobol, though deoompoBcd by tbe latter. 

EuGKNOL. — Alflo termed Eugenic acid, wilh a oběmi- 
oal formula CjH, C.Hs.OH.OCHs- Tbis Bubstance Is a 
pheiiol derived from oil of olovea by oxidalion; it may 
alfio be obtained from otber variouH eBseutial oils, aacb 
as those of saBsaíras, bay, pimento and olnnamon. It 
UBuatly oocurB as an aromatio liqaid freely soluble in 
alcohol but only alightly so in waLer. Tbe substance 
has been ušed intercally aa an antiaeptic in doses of 45 
minims/fr diein, in alooholíc Bolution. There is alao a 
derivative, Cinnamyl eugenol, which ocours ín colorlesa, 
odorlese, tasteless crystala which are Boluble in bot al- 
cohol, ether, chloroform and acetone; it has been ušed 
in the treatment of lubercular diaeaaea. 

EtTPHORiN. — Tbis substance Íb also termed Carbenétt 
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ethyl and phenyl, P heny I ethylu urelhanc and Phenyl 

rttkane. It Í8 repreaented by ihe ohemical formnU 

IjHsNHCOOCiHs. Euphorin muBt not be oonfounded 

ith Europben, which in an altogether dífforent sub 

Ance. Enpborin ooours in lUe forra oE a wUite pow- 

'der witb a aligbt aromatic odor aad a taste like that of 

olovee. It U alightly soloble io waler but freely so in 

alcohol. It ie employcd looally as a dusting powder; 

internally it ia given in doaes of 7-15 grains from two 

to three limes a day. As a too^l appltcation it is eaid 

řtobemore powerFuIly antiseptic but less defiaioating 

than dermatol. 

EuBortlBN. — loáo-di-iso-butyl-artho-cresol oř Di-Íso- 
iu/y!~orlho-crísol~ioéiJ and ia repreeented by the chemi- 
oal formula (C,H,.CHs.C,H,0),HI. It ocours as an 
amorphone powder, with a yellow color and an odor of 
Baffron; it is eolitble in aloohol, etber, oMoroforin and 
oila bnt insoluble in water. It is ušed cbiefly locally as 
a duBting powder as a substitute for iodoform. It is 
also nsed hypodermioally in the treatment of syphilitic 
diBorders. Its best effects are obtained by a looal nse, 
Bnd even tlien only by its application to seoreting or 
Otberwise moiat surfaces. Kopp reports exuellent re- 
inlts from a mízture of europben and boracic acid. 
Chrirtmann oonoludes from his ezperimenlB that the 
'evolntion of iodin is necessary before an exhibition 
of germicidal power — this ís dependeiU upon tho de- 
QOmpOBÍtion of the drug, as in the čase of iodoform. 
Ex&LGiNB. — A substance, aUo termed Melhyl-aeelani- 
^tained by ihe action of acet^l ůWoT\du.^ataoaQ- 
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metbjl-aDÍlid and pOHSSBsitig tbe cbemioal formnla 
C.H,-N(CH,)CH,CO. It oconra aa a WsteleHB powder 
made up of crystallioe, ueedlelike parlicles whicb are 
readily Eoluble in alcoboi and eparingly soluble in water. 
It Í8 said to possess antiaeptio properLies bnt these are 
not marked, at least not HnRiciently marked to make the 
tinbstanoe of any great value in tbin conoectíoD. 

Fkbbic CiiLOKii), — FtCI,, frequently given ae FejC),. 
A 5 per cent eolnlion of tbe nubatance required five 
days to destroy antbrax sporee, failing to dg bo in two 
daye. No marked germicidal power. 

Fkbkoub Sui.phat». — FeSOj Sternberg found that 
a 20 per cent solation fatled to kill putrefaotive organ- 
isme — tbat it was autiseptic, not germicidal. 

FoEMALis. — H COH. This substance is nothiog 
more nor leBS tban an aqueoira Bolution of formíc alde- 
hyde of tbe etrengtb of 40 per cent. It biB Ub laarels 
yet to earn. 

FoKMic AciD, — H.COOH. This irrítating BubBtance 
ia formed eilber by the distillation of the bodiea of anta, 
as waB formerly doně, or elee by the oxidation of formiu 
aldehyde, whicb is in tiírn proiuoed by tbe oxidation of 
methyl alcohol. Eilaaato determined experimentally 
that .35 per cent would destroy lypboid bacilli in five 
hours and lhát .33 per cent would produce a like řeBiilt 
in tbe tame ttme upon the apirilla of cholera. 

Gallic AciD. — Abbot determined tbat a 2.37^ solu- 
tion deatroyed tbe baoteria of broken-down beef tea bul 
failed to kill anlbraz epores in two bonrs. A nolation 
of 1:242 killed varions raicrocom to \wii Houta. 
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Glyck&ik.— CgU, (011),. UlfoerÍD was ušed u au 
sntiseplio by Demarquay as early as 1655; be thotight 
it tbe very beBt antieeptíc aubstauce, in facl almost a 
panacea; bat i: bas beeu tríed aad fouDd waoting. 
Kom and olhers hsve ebowa lhal tbe addition of five 
per oent of glycerin lo culture media v/aa/aroTo/tle lo 
ibeir ttubaequent growtb. Koub found Uiat it bad no 
effect upoo lbe sporea of eilber Bymptomaiic anlbrax 
nor indeed npon tbose of aotbraz iUelf. Mtquel baa 
determined tbal ita presence in lbe proporlion of 1:4 
will prevet.l pulrefaclive deuúmpoaition in bouillon. 

GoLD CiiLOBiu. — AaCl], Alsolermed tbe tri chlorid, 
or Aurií Chlorid. Miquel baa determined tbat ťua 
substance ia aiitiseptlu in tbe proporlion of 1 :4000. A 
HolutioD of 1:1000 will deatroy tbe germB of cholera, 
anthrax or diphlheria. 

GuAiACoi,.— ThÍ8 Bubatauce, also called Melhyl pyro 
tatechin. ia obtained from beeob wood tar. Ita formula 
ís aaid to be 0,II.OHOCH, and it ía olaimed to oonlain 
{10-90% of creoaote. It occura aa a líquld baving a 
pleasant odor and a apeoitic gravily only aligbtly grealer 
tbau ibat of walcr. It baa aUo been produced synlbe- 
tically aa a aolid produut wbioh íb coloriesa and orystal- 
liaea readily in priamatic form; it baa a aweeliab and 
marked aatriagent taste and ís aaid not lo attaok 
mucouB membranea. 

tijiaiacol ia aoluble in waler in lbe proportion 1:85 
and in petroleum bensin in tbat of 1:8. Il Heeroa lo 
bavě antipyrelíc, aa well aa antiaeptic, propertiee — even 
vhen applied locally. Ita cbief uae baa been in tubec- 




GiilouB affectioDB, and indeed wherever creoBote may be 
(jxhibiled with profit. It is aaid to prove au advan- 
tageons substilute for oreoBOte in the early stages of 
taberoulosis. It is beet administered after meala eitber 
in aluoholiu hoIuIídd, oř mixed with cod-liver oil oř elee 
io oapBules. The UBual doBe is from five to ten minims; 
ooDtinued use establiehes a tolerance, as íd the oase of 
ureoBote, and tbe dose may be gradualiy íncreased if 
it8 full effeot is to be exeruiaed. 

Varioua salts of tbe sobstance, such aa the iodid, oar- 
bonate, ealioylate aud olberí, háve been prepared and I 
pul upon lbe market as eucuedanea for gaaiacol ita«lf; 
the indications for their use are the samé aa those For 
gaaiaeol, the oniy virtue claiuied for any of tbem over 
guaiacol is that tbey are supposed to posseas the dia- 
advantaget), suoh as Irritation, etc, in a more uodífied I 
degree than tbe substance itself. 

Hki.knin,— Thia substance is derived frora elecani' 
pane root. It exíats in tbe form of wliite actoular i 
oryatals with the cberaical fornaula CoHaO These crys- 
tala are only atightly solublo in walor bnt are readily so 
in bot aloohol, ether and tbe oils, It ia claimed to be 
an effective antiaeptio where it bas been uaed in Europe. 
In Spaiu it Í8 highiy favored as a sQrgiual dreaaing; 
indeed Ferran claims aelive germicidal properties for it, 
claiming that it is more destruutive in its actlon upon 
the obolera bacillua than any other agent. It has been 
ušed with favorable results in pertussis, ozaena, diar- 
rhea, leucorrbea and other disordera; but its exceasive 
COBI is an eSeetive barrier to its generál use. It has 



1>een adminialereil in doaea oC I-(i to 1-3 of a grain in 
the coarae of twenty-four hours. 

Hydrochinoíťk. — Alao termed Hydro •iiiiitme, l'ara 
di oxy benzene anáQuirio/, ia obtaineiJ from Arbatin 
{which see) by the action of eulphiiric acid, or elee by 
tbe ozidation of anilín by chromic acid and has the 
cbemical fortnuU C,IT,0,. 

It occura in long, di morphous colorleae crystals 
wbich are freely aoluble in hoťwater, alcohol or etber; 
Goluble in cold water ín tbe proportion 1:20. The aitb- 
Btance has beeo recommended aa an internal antiaeptic 
and had apparenily produued good resulte. Il ia iiaually 
adminislered in doses of from 1-2 to 5 graina. 

IItdkoobn Dioxiu ([Ití>rogkn Pkboxid). — Tbia 
eubatacce ie HometímeH desoríbed as "aii aqiieouB aolution 
of hydroayl," ihua H,0, oř (OH),, The aolution uaed 
in practical medioine ia of about "ten volume" strength. 
It has been laiided as a generál diainfeotant and germi- 
cide. It has one great advantage in that it ia non- 
toxio. It eeems lo possess a apeuial predilection for 
pUB, vhicb it destroya; thia property ia made use of in 
some caaes for iha diagnoatioation of the preaenoe of 
pne wbere it may be concealed in oavities — ita preaenoe 
oaasea a marked efferveaoence when lbe peroxid ia 
introduoed. Shimwell, howovor, says tbat it ia not ap- 
plioable to fresh wounde oř freah aurfacea but to Ihoae 
that are septio in nature. It has tately been introduQed 
into the U. S. Fharmacopeia of 1890. 

Sargeon-Ganeral Sternberg aays lhát unlesa chemistH 
farnish stronger and more atftbl« &QlatAflTk,<& qí ^% 
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subst&nce than tbey seem at preBent able to do, we are 
Dot likelf lo derive any practical benefít from ita a«e aa 
a disinfectaiit. Indeed íta ÍDstability is marked and 
formě tbe uhief objeolioD, Bince one oanoot rely apon 
all preparaliona unlcBB aasured of iheir fresbneaa. The 
substance owes all of itB virtues to Ihe oxygen whicb U 
disengageB when brougbt into contaol witb oxidizable 
matter. The action of oxygen and oione are dÍBoaseod 
nnder their proper beadings, wbich see for fnrtuer in 
formation. 

HYDBOFLUORir Acii>, — HF. Tbis substance, whicb 
normally exiats in a gaseous condition, bas been sng- 
gested and iised in lbe treatment of liibercuIosÍB. The 
experimentfi of Cbaiitard and Grancber with the Bnb- 
atance sbow tbat ha direct and prolonged action dimiu' 
ishea tbe virulence of tbe germ bul fails to klll il, 
Hydrofluosilicic acid oř its sodiiim salt (Sodic aiiico' 
fluorid, Na,SiF,) bavě also been suggeated and indeed 
were bighiy praised by Neiidorfer, biit, as Sbímwell 
properly says, bavě now been discarded having no ad- 
vantage over boracic acid. Hydrocbloric acid tbe oon> 
gener of hydrofluoric acid is eqnal lo eulphurio acid iu 
germioidal power. 

Htdronaphthol. — Tbia subatance ia derived from 
Beta-naphtbol by the substitution of bydroxyl (OH) 
for an atom of bydrogen, hence the cbemical formnla 
woiild be C'ioH,(OH),. It la aoluble in waler in tbe 
proportion of 1:900-1000. Tbe drug has recently been 
Buggested as a propbyiaotic in tbe treatment of cholera 
orolber íníectioos affection of lbe alimentary tract. Ii 
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the proporlion of ];400 it k ^aíd to poeseen powerful 
germicidal and iobibitory power. 1(8 interoal nse is 
resorted to in dooes of eiglit to ten graina ibree oř four 
times a day, 

Indoi..— Koch toand thal even an excess of this sub- 
Btanoe in water did not destroy anthraz sporem, even in 
eígbty days. 

loDiN, — Tn 1853 Duroy pointed out tbe faot thal iodin 
jiosseBs ed preservative properties, having a direčt action 
upon piis and orgauized ferments; also ihat it caused 
aqaeotis Eohitions to keep indeliiiitelf and tbat Hb syiupa 
do not ferraent. These facls and many other eimilar 
onee he embodied in a memoir preeented to the Acade- 
my ot Medicíně ol Paris io the year 1853. Velpeau 
again called ihe attention of lbe medical profeseion to 
the vinues of iodin in the jear 1859; he aaid that it had 
been in iiee al that lime for tbirty years oř more, 
Modorn renearutea háve corroborated the germiddal 
properties of bolb iodin and bromin. In such elrength 
-iodin ia coDeiderably fctroDger than bromin but less 
strong Ihan chlorin. 

Iodin Tbi Chlorid. — ICI, Bebring claims that tliis 
aubstance, aa an antisptic, haa all of the potenoy of free 
cblorin oř iodin without thuir diaadvantagea. It ia a 
yellowiab-red powder with a peculiar and penetraling 
odor; it Í8 aoluble in water. Langenbiiub found ibat it 
wonl^ restrain the development of bacteria, when added 
lo nutrient gelalin, cven wben present iu aa amall an 
amonnt as 1:1300, while 1:1000 wonld kill even aporea 
lin a short time. A Bolulion wWb a. aVTCw^Oís. Q^. ci^oa 'S*'^ 



cent deHtroyiid autbrax epores ituspeiided in walet &'' 
moBt ÍDSlaDtly and a '/lo P^r cent Bolution effeoted li"" 
e»me reault íd a ínv mitiuLeH. Behring found ibRt * 
otie per cent eolution woiild kill antbrai eporea in bloO^* 
aeram in fořty mitiut.es. 

lODOFoRM.— CHI,. Sometimea termed Tri-ioáu '"_ 
thant. Tbie subslanoe ia too familiar to need des"^*", 
its intolerable an<i 



tion. The chief objectioi 
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moBt imperialiable odor. Tbe experiments of Til»P^^^^, 
NeísHerj Bueobner and otbere show ibat it ia no gei**^^ v\, J 
oide itself but haa some anlleeptic power; tbat isi S^ fl 
poasesaes inhibitory power. Neudoerfer aaya that ^ft 
poaaeaBea toxic propertieií for Bome individuals, "C^ V 
"they lose their appetitea, become morose, abBe?* ^i- 
miuded, and if tbe drug be oontinued there result pbí*^^ 
eical cbanges and death." -^ ■** 

Recent inveetigalions háve demouatrated that und^^^ 
certain conditions tbe substance does posaess 
germicidal power^tbat is, the deoompoBition of thesut?' 
Stance, accompauied by lbe liberation of free iodiř* 
givea it tbe antlseptic and germicidal propertíeB whicf 
are peculiar to iodin. Sir Joaeph Liater has recentiy 
called attention to tbe antiseptic properties of iodororm, 
olaiminghowever, that the function of the iodoform 
waa not to kill the germB but to deatroy lbe products 
of their vita! activity. Thia íh certainly an extraordi- 
nary olaim and a most valuable property, if experience 
can but demonstrate its truth. 

lodoform ia ubieHy of value iu various tnberonlar 
affeotiona and remaius the favorite remedy in BUob 4iít 
eaaea. 
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Squibb Bnye: "Ite estremoly dieagreeable penetrating 
peTBÍBteiit odor is still &gaiiiat it and deodorizer^ 
jňtinue to be recommeoded from every qtiarter. It 
^uld be oonatantly borae in mind that tlie character- 
iie odor of iodoform ia ioberent lo il and we might 
pt aa rationally expect to romovc tbe sweeleniDg prop- 
ty of sugar and slili eipect to retain lbe usefnlness of 
^t Deoessary article as to remove lbe odor of iodoform 
)d retsin ils Identity. We oan adopt all maiiner of 
|}e(liuDt8 to maak tbis objeetionable qualily, bul we 
fy rest assured tbat lbe iodoform is slili tbere aalong 
we botd its conibining elemeDts togelbei', and as aoon 
we split Ibeae up we no longer háve this uaeful 
nt." 

ODor. — Tliis snbstance, obtainod by lbe aotíon of an 
hobolic soluliou of iodin upon pyrrol, and called 2e/r,r 
)i0 Pyrrol, bas lbe cbemical forinula C,I,NIÍ. Il ocours 
ř lbe form of a grayish-brown, odorleas, taHtťlefH 
kwder; it is sald to bo yellowiab and rather orystalline 
Jben pure. At elevated temperalurea il deoompoaea, 
l^inc; off vapora of iodin, It is eolublc in alcohol and 
|3ier bul almost entirely ineoluble in water. It is 
ttimed to be noo-toxic and to poaaeas Lbe favorable 
lalilieB of iodoform in addition. Slerobirg (1885) aa 
reault of bia invoetlgations stated Ibat it waa entirely 
ítbont germicidal power, Riedliu alao found that it 
tď no effeot upon even the spirilla of diolera, wbich 

among lbe leaat reaiatant of all gerina. 
JoDOPHKNiN. — Alao termed ludo-phtnacetin. Tbia aub- 
ja a eombjnatiou of iodin and p^ei\í.ce\;\"& -mví- ■«., 
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supposed to couUin 50 peroeiitof tbe former aobatance. 
It íb a browuÍBh powder, but wheo pure exléle &b a oryi 
Ulline bodj witb a charaoteristiu iodin like odor and 
burning taste. Like io.dín it discolorB tbe skin y.ellotn] 
It is Holuble in aloohol, glaoial acetio acid and boilinj 
hydroobloriu acíd. Moal of tbe reporla, witb tbe ex- 
ueption of thoae from the Paris Charity Poepitsl, are 
againet the drug. Seibel aaya tbat it givea oS iodin in 
excesa too raadily and tbal it poaseaseB do advantage 
over free iodin itself. Thia observation has been oon- 
Urmed and uorroborated by otber investigatora alao. 

loDozoNE. — Tbia U the name given by Robin to a 
Holution of iodin in ozoDe. The aolutioD baa all of tbe 
appearance of a complete one and givea no reactions by 
meaua of whioli a diflereut conditiou cau be detected. 
Thia waa firat Buggeated by the well kuown value of 
aea-air wboae virtuea were auppoaed by some to be due 
to Oíone and tracea of iodin, lodozone ia recommended 
aa a apray in taberculoais pulmonalie and open woanda 
— 1'ather lodnzone loas recommended in aucb casea, for 
it appeara now to bavě Qtterly goue out of existence 
a pharmaceutieai oř remedial preparation. 

Tz&L, — This ia a trade uame for an emulaion aontaiu' 
ing ibirty per cent of a new oil whieb it is olaimed 
produced by a patent proceas naed for tbe manufacturě 
of a apeoial variety of coke. Squibb eays tbat: "II 
appears to belong to a aeries aualogous to tbe terpenea, 
witb cbaraoteriBtica between tboae of tbe paraffins and 
the benzina. No pkenol proper oan be deteoted in th^ 
emulaion." It has not gone beyond the land of its birth 
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(England) as yet. It is olairaed that it ii n powerfnl 
antiseptic, that it doea not iojare tbe bands, that it haa 
QO objectionable smell, tbat it is oontoiic and in faot 
altogetber valuable. Thie is baeed entirely upon the 
reporta of a few enthusíaiU, it íb eoUrely too oarly to 
pláce any defínite value, or lack of valae, upon il as 
yet. Time will demonstrate ils advantages, whatever 
they may be. 

L1.CXIC AciD. — HC|HiO|. The aecond member of a 
gronp of monobaeic, di-atomic acids. It is a colorlesa 
ayrupy liqiiid of stroogly acid propertiee, mixiug wítb 
waler and alcobol in all proportiona; it oocurs in many 
plant juiuee, eíther free oř uombined. It is also pro- 
daced by tbe fermentation oř "soaring" of milk. 

Kitaaato found that a .4 per cent solution would de- 
Blroy tbe typboid bacillne in five bours wbile a 3. per 
cent would do lbe aame in the oase obolera Bpirilla in 
lbe Bame lenglh of Ume. 

Lanolin. — This BQbstance is a fat extraoted from 
ehEep'8 wool and containing aboattbirty percent of 
waler — whence íIb name of Adeps lana kydrosus. It íh 
a wbite odorlees snbBtance wbiub doea not aSeot litmue 
and Í8 UBed aa a base for many ointmenta oř prepara- 
tÍQna uaed in the loca! treatment of diaeaaes of the akin, 
eto. It ia inaolable in water, partly Boluble in alcobol 
^nd readily ao in ether, acetone and beneene. 

Gottatein found that varioua organiama ceaaed to 
grow after contact witb pure lanolin from tive to aeven 
tjaya; hence it appeara to posseaa inhibitory powera. It 
i a one of the beat ointment baaea known \» ^V^ktowrw*.- 
t/oa/ ecievoe. 
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Lrad Crlobid. — PbC),. ThJB eiibstance is not i 
oommon or gťoenil use buL Míqael has deCermined thi 
it Íb antiBeptic in the proportíon oí 1:500. 

LxAD NiTBATK, — Pb(řJO,),. Tbia substance ia fr»1 
quently oredíted with germioidal propertlea whioh il 
doee not really j^osFesa. Miquel haa determined that 9 
is antiaeptic in the propoTtion of 1:277. 

LosoruAN. — Tri-iodů-meta-cresol. Tbia aubetance ij 
a new aatiaeptic produoed bj the action of lodin upoi 
M-oxyloluic acid. It occara in the form of oolorleU 
needle-like cryatala containinp; about eigbty per cent o 
iodin. It deoompoaea readily in dílute solationa of aK 
uobol, but not in eolutiona containing aeventj-five per 
cent of alcohol. Its uae ia, aa yet, reatriuled almoat en- 
tirely to dermatology. 

Ltsol. — This eubatance ia tbe aaponified prodnot of 
coal-tar; it is obtained from tar-oila by boiling witb 
alkalies and fáta and containa aboat fifty per oent of 
cresola, It occura aa a clear, browu, oily liqnid alightly 
ligbter tban water and with an aromatic odor like tbat 
of oreoaote, It ia aoluble in aloohol, chloroform, water, 
glycerin, carbon di-aulphidand beuzin, Experienoe bas 
not justiSed tbe extraordinary olaims whicb háve been 
made for it. Its aoapy natnre rendera instruments or 
objects immersed in solntiona of the substance diaagree 
ably and dangerously alippery, 

Cadeao and Guinard, afler elaboráte experimentation 

witb the subatance, háve conchided that while it ía an 

undonbted miorobicide it has no advantage over the 

ftiseptioe of eatabliahed repnt^tiQiv-, tUat it is only eQ- 

•u«ťo golutíone sufficienU^ bVtoh^ V> viw*"vr 
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'Og oř oauBtio and that its sphere of usefnlnesa will not 
^Xtend be]rond the disínreotion of Btoote, priviee, ebipu, 
^tables, eto., aiding thua in the prophylazie, prevention 
*Bd arrest of epidemicB. Il is ušed by aome locaily in 
^olatione of stren^bs of from Ihree to five per cent. 

Malic AciD, — HaB aboat the samé germioidal value 
ftfl citric acid. 

Hbbcukt. — The varioUB aoluble BaltB of this metal 
Heem all lo háve more or Iobb antiaeptic activity al- 
thoagh the fallacioiis belief in their unsurpasaed gtrmU 
cidal powerB bae been entirely exploded by the roBults 
attsined by reoent iuvestigators. Tbe eucoinate, the 
l>henylate, the salieylate, the thymol-acetate, the thymo- 
latě, the iodid, the oyanid and a hoitt of otherB bavě 
Iheir respeotive adherents. None of them bowever 
háve attained the eminenoe of the so-oalled "bi ohlO' 
ride." Meroaríc iodid bowever is bul slightly inferíor 
to thÍB chlorid; it íb moreover, more alable, lesa toxio 
and altogether more agreeable. According to Liater, 
Mntil bia recent deolaration in favor of oarbolio aoid 
sbove all otber germicideB, the double oyanid of mer- 
oury and zinc more nearly acoorded to the reqniBiteB of 
an ideál antÍBeptic. Thia eubetance íb non-volatile, non- 
irritanl, insoluble to the extent tbat woiind Becrelion 
does not wasb il out of the dressing; its great disad- 
vantage, however, íb its feeble germicidal power whioh 
íh almost balanced tbough by its inhibitory power. 
(See CorroBiveSiiblimate). 

Mkthylknb Blub, — Thia BubBtantie w one of the 
SOitin dyef, beiiig isalled TVíra-mtíft^í-thiímin. Tbft 



drug ÍB usually found as a bluish powder composed oV ' 
Bcaly cryatala of a broDze like tinge; it íb Bomewhat^ 
solable in water and more ao in alcohol. It has been -*^ 
recommended BBpeoially aa an antiperíodio, partionlarly 
where quinine has failed. It bas aleo been ased looally 
in diphtherJa. (See Anilin Dyes). 

MiCKOciDiN. — Tbie name is applied to a raizture of 
beta-napbthot and sodio bydroxid — it íb presamably 
termed sodic naphtbolate. It íb a white powder Boluble 
in water in the proportíon of 1:3. It íb employed aa an 
antieeptio botb internally and eiternally. Wben nsed 
looally it íb employed Íd tbe streogtb of from three to 
live parta to the ihouBSnd. It ia but little beard of doW| 
altbongb CozsoHni of Naples tbinka tbat ít has given 
bim excellent reaultB ín snppnrations of the ear and ín 
inflammatory oonditionB of the nose and tbroat. 

Mono ciiLOR-rHKNOL {see Chlor phknol). 

MoBPHiA HTDKocHLoaATB.— Tbi8 Bubstance haa fee- 
ble inhibitory powera. Miquel haa decided tbat it ia 
antlBepticin lbe proportíon of 1:13. 

Nafhthalknk.— Also termed Naphthalin, having a 
cbemioal ^formula of 0,oHb It ia a bydrocarbon ob- 
taíned from ooal-tar; it is alBO formed in tbe manu- 
facture of ordinary iiiuminating gaa. As uaually found 
it oooura aa a grayiah white aubatance either in powder 
orbrilliant, acaly uryBtalB wbicb bavě an odor of coal- 
tar and an aromatic bitter taate. It is aolable in aloohol 
ether, tbe fixed and volatile oiia and in aoetio aoÍd, bnt 
inaoluble in water. Ia íh aira í^old in molded blooka 
imáer tbe uame of Alabasírimt and CampkyUnt and 
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.sed for preserving furs and flannela from m 
also in urinals for purpoaeB of dísinfection. It ie claimed 
tbat the inhalatíon of tbe vapor of the substnoce liau 
^ven good reetilU in ihe treatment of pertussis, elo. 

Naputhol, — Alao termed Naphthyl ahohol and Iso- or 
^ela-naphllwl. It may be obtaioed by the action of eul- 
1>buric acid for some time upon naphtbalene. Tbe 
mtcal formula íb C,oH,OH. Il occurs in brilliant, 
oolorless, shining, crystalline laminte baving an odor 
resembling lhát of phenol, with a elighl barning lasle. 
It le readily sotuble in aicohol, ether, chloroform, ben- 
e and tho fatty oils; it \% fairiy aoiuble iu bot waler 
but almost Jnaolubte in cold water. It is ased aa an 
antÍBeptic in cutaneous diseaBea and affectionH of the 
respiratory traot, alao aa an iateetinal antiseptio. Foote 
saya that tbe substance exeroises some germioidal power 
«vcn in the proportion of 1:2300 but ooncladea that a 
saturated aqaeoua aolulion (1:1150) doea Dot equal lbe 
auLion of one per oent solutiOD of carbolia aoid or of 
creolin. 

It bae beeu uaed iDlernally in the doee of two to lif- 
teen grains and ezternally ín eolatioas oř ointments of 
lbe Btrenglb of from a to 10 per cent. 

There are a great niimber of derivatives of naphtbol 
euch 38 iodo-beta naphtbol, benzo-naphtbol, microcídin, 
naphtbol campbor, eto. It ia undoubtedly an effioient 
antÍBeptio, as indeed are many of its derivatives, bat, sb 
Squibb says, "Naphtbol and all ita derívativea eannot be 
Haid Lo háve superaeded uarbolio acid, altbough they no 
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doubt wiU tind a permanent plaoe on theliatof rslaabj 
agenta." 

NiTKic Acin. — HNO,. This anbatanoe is too 
known to need description. Nitrio, hydrochloric anS 
§ulpbnrio aoida are approzimately of the aame germini' 
dal fitrengths. (See §ulphurio acid). 

NiTEOUB AciD, — HNO,. NitrouB acid represents t 
tirst degree of redu'jtion or de-oxidatÍon of nitrio aoidj 
íjteroberg (188S) determined tbat tbe autivity of diyt 
vaocine virus was destroyed when eipoaed upon ivorji 
pointa for siz bouře to tbe action of an almoRphere ooa-^ 
taining one per cent of nitToaa aoid. 

OiL OF MusTABD. — The presence of this sabstanoe i 
tbe proportion of 1:33000 ia auffioient to prevetit tha 
deVílopment of antbrax sporea, tbougb so weak a prepars^ 
tion doea not kil) them. 

OiL OF TuKPKNTLNE. — Kocb foaod tbat thoagh oil of.' 
turpentiue failed to destroy tbe apores of antbraic in o 
day they were destroyed by such exposure for five d&ya;; 
he foand alao tbat tbeir development waa effeotuallf 
prevented by the presence of the substance Iq the pro- 
portion of 1;75000. Christmaa, in his exp er i menta upoa. 
the pus cooci, saya that an exuesa of oil of tarpentine ad-( 
ded to liqnefied gelatin cnltares of the Staphylococaa' 
pyogtnes aureus was unable to destroy tbe miorooocoi e 
ia eigbt hours. 

Olbic Acid, — HCisH„0,. Oleio aoid is a oonatitnenl 
of most facts, espeoially oÍly fats— olivě oil forÍDatanot! 
being almoBt entirely an oleáte of glyoeryl. The < 
periments of Kooh eeem to indioate tbat the eubatanof 
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haa litUe if anj' anliseptic power. A five per oent aolu- 
tiou in ether failed to deslroy antbrax eporea ín tíve 
daya. 

Olivk Oil. — Tbia eubstance, as haa been atated, is 
almoet entirely, wben pare, glyoeryi oleáte, Kocb has 
determined ibat antbrax sporea germínate even after 
ninety daya immerBioii iu tbie sabatauiie; indioatíng an 
apparent absence of any germicidal action wbaUoever. 

Osmic Acii>. — H,080,. Koch has determined that 
this enbetanoe will kili antbrax spores in twenty-fonr 
hourá if present in the strength of one per cent, Miquel 
faaa determined that the ttubstanoe is antÍBeptic in the 
proportioD of l:6t>6tí. 

OxAiic AciD. — H,C,0,. Kitasato bas determined 
that this anbstanee, in the strengtb of .36 per cent, wíll 
destroy typboid bacitli in five bours and that a solution 
of the strength of .38 per cent will kill cholera spirilla 
io the samé time. 

OxTOKN. — Thie element exiats in two oonditions — one 
the free and normál element whose moleoule is ez- 
pressed by tbe symbol O, and tbe otber, an allotropio 
modifícatiun.termed osoiie wbone molecule is represented 
by the symbol Oa. Free oxygen ia neoeaaary for the 
development of a large number of epeoies of bacteria — 
indeed it is esseutial to all aerobic speoies; on the other 
hand it completely prevents the growth and develop- 
ment of the anaerobic species. 

Oxygen has no great power of destruction of baoteria 
unleaa nascent — that ia, freshly generated. The common 
belief is that all oxygen under all ooii4tóoft%ví.v=|*'*****'^ 



of marv eloua powers over germ^iife — snob is not alto- 
gelber the oase. Indeed, ae we háve saíd, tbe presenGe 
of oiygen bo far from being rcBtriotive íb absolutely 
neoe§flary for lbe development aod growtb of atl aerobic 
speoieB. NaBcent oxygen, on lbe olber band, íb a po- 
lent agent — indeed it is to ihe virtuea of the element 
generated in tbis peculíar condition that potassic 
permanganate, and ether osy-antÍBeptic enbatances 
owe their entire antiBeptic powerB. Duclanx saya tbat 
oxygen has the power of deslroying baateria but that it 
Í8 exceedingiy difbcult lo make an application of tbe 
Bubstance to man exoept.in the form of "oxygenat«d 
waler" (it h thus that he deaigualeB hydrogen peroxid) 
wbiob, as he Bays, bas not always given tbe most happy 
reBulta to tboBe usiug it. ludeed aitbough hydrogen 
peroxid is a valuable antíeeplic and deodorant its germ- 
íoidal value íb highiy overeBlimated. 

Ozone. — It was formerly supposed tbat this allotropic 
modification of oxygen would prove to be a valuable an- 
tiaeptio agent bul unCorlaaately for ita repatation in this 
renpeut recent eipenmenta Bbow that it does not pOBSese 
the aoticipated activity — indeed tbat it poeaeBBeB litlle 
value from a practieal Btandpoint. 

LnttaccbewilBcb found that one grarame in tbe apace 
of a cubic melre Qtterly failed lo kill aoibrai Bpores 
even in twenty-four hours. 80 much for its vannted 
activity. Theu also, Sonntag, Friedlaender, Niasen and 
otbers eeoured negative reBulta in tbeir experimenta 
upon ihe germicidal activity of this substance. So far 
from being tbe valuable agent previouBly suppoBed, a 



oareful oonBÍderalíon of all of the expeiimental data 
leada ona to the goucIubíod that, ae a germicide, osone 
íb atterif devotd of practical value in tlierapeutioa and 
dÍBinfeotioit. It Í8 pOBsible thal tbe splitting up of a 
moleoale of ozone may yield ub either nascent oxygen 
oř etee a mixture of molecular and nascent oxygen, tbiiii: 

O, = O, + O 
in thÍ8 caee whatever germlcídal aclion may ensae is 
due not to the ozone, for it bas been deatroyed tlie 
(noment that lbe molecule O, has betn deoomposed, biit 
to the nascent oxygen aet free. Ozone tben would háve 
lesB virtue than any of lbe varioue procesHes by means 
of wtaich naeeent oxygen itBelf íb generated. 

Pakaciíksolal.— TbiB Biibatance, alBO uallod Cresatol, 
íb paraoresolic salicylate and íh representad by tbe 
Chemical formula C.H. OH.COO.C.H.CH,. It occurs 
as a wbitiBb cryBtalline powder with an odor like tbat of 
Balol, il Í8 inaoluble in waler biit slightly aoluble in aleu- 
Iiol. Thie Bubetanue, whioh is atrongly analogouB to 
salol (phenyliu Balioylate) in ItB therapeutio funotions, in 
naed more largelv, aa la ealol, aa an inteetinal antÍBeptio 
in dosesof from three to thirty grains/ír i/i«w. 

Phknol. — (See oarbolio aoid). 

Phbmocoli.. — Tbia eubatanoe is alao termed Amtdo- 
fara-acet-phenelidin. It has been more targely nsed, 
not only itaelf bat also in the form of tbe hydroohlo- 
raie or bydrochlorid and saJicylate (HalocolJ), as an au- 
tipyretic. Tbe acetate and oarbonate háve alBO been 
ušed for thia aame pnrpoee. Certain inveetigatora háve 
csUed the attention of the medVcaV ^toíftíKVQtVKi^^t^is-- 
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tiBeptio valné of the subetanoe. Dr. Beck of New Yoik 
oondaoted experimente witb a view to determining th» 
exaot valné of aaoh properties of the Bnbstance. Hé 
fouod that phenoooll ezoelled phen&oetiB, acetanilid, and 
iodol in Buoh activity and indeed even excelled íodofont 
to wfaich he considered it superior otberwiee a 
of the ready eolubility of pbeDOOoU, its freedom froiA 
odor and irritating properties and its freedom front 
toíic propertiee. The substance occurs as a white orriV 
talline powder readily soluble in vater or aloohol 1 
very sparingly soluble in benzol, obloroform oř ether. 

Pbbholid. — A 60 per cent mixtnre of acetanilid anA 
aodio-bi-carbonate; it seemsto háve paseed eotirely froiů 
nse. 

Pbbmo-Saltl. — Thia enbetance is not a definite con^ 
pound but a mixture of fonr oř five snbstanoeH. The 
formula is as fotlows: 

Garbolio acid, about - - 9 parte. 

Laotic acid, " - ■ 3 parta. 

Salicylio acid, " - ■ 1 part. 

Menthol, " - - >/ib part. 

The menthol is added to the combined acids whic^ 
are beated up to the point of liquefaotion, The mixturt 
ia aaid to be aoluble Íd water to the extent of making a 
4 per cent BolntioD. The formnla has been somewhi 
extended by Ihe addition of euoalyptol to the other in 
gredienta; this is mtzed in email qaantity along ivitl 
the menthol and tben the whole resulting mixtnre ■ 
mixed witb fonr limes ita volume of glycerin. Thj 
Mmala was introduoed by Ut. OWw\,niaA a.1\aT i 



experimealatíon at P<isteiir'B InstitnUs in ParU. Dulerly 
reporU iU Buocessful aee in varíous uterine affeotions, 
in gonorrhea and &b % wash for rectal florea and nloera- 
tiona. Yerain oUima that it ia especialty eSeotive 
sgainBt the baciliua of anthrax — índeed Iie giveH it high 
antiseptio power whicb, if present at all, must be dae to 
the large amounl of carbolio aoid {about 75%) present 
in the mixture; it muat liowever be inferior to oarbolia 
Mtid wbeu combined, aa has been euggested, witb olher 
aoida of bigher activity, eucb aa hydroobloric orboracío 
aoids — indeed in lbe latter čase an exisellent aabBtanoe 
reenltH. The latter fact has at iaal been properly ap- 
preciated and a combination of carbolio and boraoio 
Bcida baa been pat npon the market nnder the name of 
Sennine — oamed after Senn, who hae doně so muoh for 
the advanuement of antiseptio prindples in American 
Bnrgery. For a full deauription of thia aubetanoe aee 
tbe artiole Sennine under ita proper and appropriatfl 
heading. Because of the introduotion of snch anperior 
aad more valnable oompounda Phenoaalyl and analo- 
gous anbatancea are pasaing oni of generál aae — indeed 
Pheno-aalyl has aiready doně so aoeording to Squibb. 

PnoaPtioKic AciD, — ^H.POj. This sabslance, the or- 
dinary tribaaic oř orihophoapboric acid, bardly needa 
desoription. Kitaaalo haa oonducted experimenta wilh 
a view to a de term i nati on of the germioidal activity of 
tbe Bubatance, uaing an aoid whicb oontained 152 milli' 
grams of acid per cubio centimetre. A aolution contsin- 
ÍDg three-tentha of one per cent {.^%)qí tbia prepara- 
tion AeBlTojed í/phoid baoilli in ítomíoui Ui^ift^iis 
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while a tiolulion o( .183 per oent atrength (tbat ia, 8Ught>^ — 
ly more than one-half as etroDg) killed tbe spirilla o^^ 
cholera in the samé time. 

PiCKOL,— Tliia substance is Di-todo-resorcin-tnoiu 
SHlphottic acid. It ia a new aDtiseptio, said to cOQtairil 
aboubt 52 per oent of iodin, and is desoribed by DarzeiH 
and Duboia aa posaesaing great potency. It Íb preparedfl 
by adding, wbile oonatantly atirring, an alcobolic aoln*^ 
lion of iodic aoid and iodin to reBoroin-mono-aalphonio 
acid, produced by tbe action of cODcenlrated Bulphario 
aoid upon reaorcÍD. The potassium salt of this aub- 
atanoe is usually deacribed aa exiating in tbe form of 
colorleBS, odorleaB oryatala witb an exceedingly bittei 
taate. These cryřtala are readily aolnble in water andl 
the ordinary aolvents. It ia uaually oonaidered non* 
tozic but ita recklesa nae ia not without danger. It \% 
too 80on to ejpreas an opinion on tbe atatus or valuo of 
the Bubatance aa no olinical reports of ítB use háve beeá 
collaborated aa yet. 

Plpbbonal, — CsH.O,. Thia subatauoe ia alao terinej 
líeliotropin and ia obtained from plperic acid by ozid» 
tion. It uaually occura in tbe form of white [ 
cryatals which are soluble in alcohol and ether bnt arfl 
inaoluble in water. At preaent the aubatance ia mo 
generally employed in the arta, in tbe manufaotnre i 
perfumea, thongh ita use aa an antipyretic and antiaep- 
tic baa beea anggeated; such use haa been largely re 
Btricted by the exceedingly higb price of tbe substanoc 
When adminiatered it ia usually given in single doaea ol 
graina. 





PoTABSic AcBrATB. — KO,H,0,. This substance ia 
^Oe patassium salt of acetic acid, analogous to plambic 
batatě ("Sugar of Lead") whioh ie the lead salt of tbe 
*«lf-§ama acid. It is hardly necessary to dettcribe ita 
Chemical aod pbysical properties. Suffioe it to Bajr that 
^och foand tbat a saturated solution oí ihe salt \n water 
failed to kill anthrax epores in ten dayit, 

PoTABSio Arbknitk.— Tbis subslance, oř rather the 
potaBsic bydrogea arBenite wbich b^s the ohemical for- 
mula KKAeO,, ÍBused in medicíně under lbe name of 
"Fowler's Solution." It is an scid potaasium italt of 
araenoua acid. Tbe eubstance has been found to poH 
Beas abflolutely no germicidal action. It rnay be aligbt- 
If antÍBeptic liowever for Miquel has determlned tbat it 
ifi so in tbe proponion of 1:8. 

P0TA88IC Di-Chbouats. — K,Cr,07 This aubataniic, 
wfaicb existB in beautiful yellowish-red cryatalB, wae 
BuppoBed to poBsesB aclive germicidal propertiea but the 
eiperimenta of Koch demonetraie that a five per oent 
Bolntion failed to deBtroy anthrax apores even after tHO 
daya ezposure. Miquel bas determined, however, tbal 
tt ta antÍBeptic in the proponion of 1:90S. 

PoTASBic Bromid. — KBr. Thie substance ia more 
familiarly known and ušed aa a nerve sedative oř a 
hypnolic but Kitaaato haa proven that it alao poBsesBea 
anťiBeptic and indeed even germicidal propertiea, He 
fonud that when typboid bacilli aud obolera apirilla 
were immeraed in a aolation oontaining from O to lO.fl 
per cent of potaBsio bromid they failed to grow. Indeed 
they were killed when expoaed for four or tive bouralo 





tho aetion of solations with Btrengths of 10-13 percent. 

PoTASsio Carbonats. — K,CO,. Kitasata haa also 
proven the aotiaeptic and germioidal action of this eab- 
Stance. He found that ihe development of typhoid and 
cholera germs was prevented by flolatione containing 
aa amall an amonnt as .74^ 81 per cont and indeed even 
killed by five bours expoeure to the aotion of a one per 
cent solution. 

PoTASsic Chloratb. — KClOj. Thia eubstance is 
probably more famíliarly known to many of ua as oLIo- 
rate of potaeh, in commoD uae for the treatment of the 
variouB inflammatory condltiona of the naao-pharynx. 
ItB efficacy in auoh affectione together with their fre- 
qiient raioro-organic nature led many toBuapectthat the 
drng had a apecific action whiob was due, it was thoaght, 
to a apecific action of tlie aobstance upon the germ di- 
reolly. Contrary to the generál belief, the aubatanoe ia 
devoid of any germictdal power. A careful conaidera- 
tion of the ezperinientítl data now at our dÍBpoaal forces 
tbia conolusion upon ua- Sternberg found that a four 
per cent solution failed to deatroy or kill the Micrococ- 
ítts Pasteuri even after an expoaure of two hourá to ite 
aotion. Koch also found that a five per cent Bolntion 
failed to kÍI1 anthrax Bporea in five daya. 

PoTAasic Chroma-tk. — K,CrOj, Thia anbatance Í8 
apparently no stronger thau the chlorate of potaaainm, 
for Kosb found that a five per cent solution failed to 
kiU anthrax sporea in five daya, aa waa the caae with the 
cblorate, 

PoTÁsaio CvANin. — K (ON). Tbia anbstaiioej 
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to poaseBs little or no germicidal power — indeed Miqael 
gives it the samé power in thif! respect as poUssio di- 
ohromate, that is it is antiaeptiu in the proportion of 
1:900. 

F0TA8SJ0 HvuKoxiD. — KOH. ThiB substance iu more 
familiar to many, eapecially those who atudied Chemis- 
try when the old systém of nomenclature was in vogiie, 
as "oaustio potash" or aa potassium bydrate. Sternberg 
demonstrated that wbile an eigbt per oent aolution was 
unable to destroy tbe pus cooci in two boiirs a len per 
cent Bolution of the samé substance was able bo effect 
this re^ult in the samé time. Kitasato found that an .18 
per oent solution would kill the typhoid baoilius m from 
fonr to five hours while a .23'J per cent solution waa re- 
qnired to effecttbe samé resultin lbe samé time witb chol- 
era Bpirilla. Tbis faut presents a curioua and intereating 
condition, Usually tbe epirilla of cholera are lesa resiat- 
ant than the baoilli of typhoid fever bul bere we háve 
tbe reverse true; as a rule the cholera germ is espeoially 
snsceptible to the action of aoid antiseptic solulions. In 
thie oase we bavě an alkaline substance and tbe spirilla 
are leas snsoeptible to its influenoe than the typhoid 
baoilli. 

PoTABSic loDiD. — KI. This substance, more oom- 
monly called iodide of potasb, is uaed frequently in tbe 
brealment of certain atages of sypbilia and also of rbea- 
matiem, etc. It has been determined that it possessee 
sligbt germicidal properties thougb these are not present 
to a marked extent. Koch demonstrated that a five psr 
cent solution failed to destry antbrax spores in eighty 



days. The typhoiď bacíllt aod tlie cholera spirilla fail 
to grow in au eighl per oent aolution, bat are deBtroyed 
by iive hoars exposure to a 9.23 per cent Bolution. Miqael 
haa determiDed that it íb antieeptic íd ihe proportion ot 
1:7, a Tery low power. 

PoTABSic Pkkmaniíanatk. — KMuO,, or in the older. 
Byatem K,IV1ii,Oa. The experimenta of Jaeger ahow 
that a one per oent aolution ia not reliable for the d»« 
atructioD of pathogeníc baotería bot that a five per oent 
Bointion íb very effectual, aithongh it doeB not kill tha 
bacillua of taberculoaÍB. Miquel haB determined that it 
ia antlBoptio in the proportion of 1:285. 

The experimenta of Kelly, Welch, Robb, Ghriskey 
and others, at the JohuB Hopkina UniverBity, apon the 
varioua oocci and the germa uaually fonud upon tbe 
banda and beneath the nails of physioíana aad sni^eoas, 
indicate that eipoaure of the handa to tbe action of a 
Raturated aqueoua solution of tbe substance with a 
further bath in a aaturated aqaeoua solution of oxalio 
acid to remove the stain of the permanganate and to re- 
inforoe ita germicidal aotion was by far the moBt effio- 
ient meana of aterilization of the banda — eepeoially if 
preceded by a tborongb surabbing of the banda and 
nailB with brnsh, warm water and common aoap. They 
found by rigid eiperiment that thia waa far saperior to 
the aotion of corrosive sublimate aB naed in Faerbring- 
er'a method, ao commonly reBorted to in obatetrioal and 
Burgioal practice for the aterilization of the banda c£ 
the operátor. Many operátora of advanoed opiniooa ai 
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now adopting the permanganate method ao highl; fa 
Tored by Kelly. 

pTOKTARiN. — Ttaia ÍB a name pateoled by Merck for 
lbe two anilin dyes more commocly knowo a§ melliyl- 
viotet, oř yellow pycklanin, and ntethyt-blue or blue 
pyoktanin. The subalance ouGUra aa an odorlexa pow- 
der wbioh is soluble in alcohol and aoluble in seventy- 
five parta of bot and fifty parts of uold water. Thia 
Bubetance haa had remarkable exaltatíona and damua- 
tioDfl in its sborl career as an antiaeplie. (See Anilin 
dyes). Oertain oculista aod laryngulogiste baveclaimed 
to obtain benetít from its use. Koawell Park and otbera 
eay tbat ita use ia diesppoinCing if not entirely worth- 
lesB, which latter term he ihinks more nearly describea 
the valae of the medicament. Dr. Doering claima very 
favorable reaulla from ita local uae in dipbtheria. Hold- 
Bchmidt haa pronounued ít uaeleaa in Lepra tuberosa. 
N. S. Roberta aaya lhát "it ia of mncb leas valné thau 
tbe standard remediea now in uae, but ia wortb tbiuking 
of when theae fail.'' 

It haa the great disadvaiitage of híghly ooloring tbe 
skin oř olothing, beiog an i nilin dye and having all of 
the intense coloring power peculiir to thatclaaa of aub 
staQoea. It not only stains ihe .skin and olothing bul 
tbe dresaings and lbe hands of ihe operátor himself. 
Thia prodiiuea esceedingly difagrjaable reaulta. More- 
over, prolonged coniaut wilh tertJtin of tbe anilin dyes 
has buen urodnctive of varioua uuzemalone conditiona 
of lbe akin. 

Fykozomb. — Tbis is aoamegivenby itemauufaoluter 



to a preparation of a ooncentrated solntion of hydrogen 
peroxide in ether. It ie claimed tbat it oontaÍDS about 
fifty per cent of the peroxid; it Beems to be an efficíeiit 
j^nt as far ae hjdrogen peroxid can be, having all of 
the propertiee of tbat substance which íb its aotive 
prinoiple. 

QuicKiNB.— A trivial, silly and BenHelesa name for 
what tbe manufacturer terme "the new antiBeptio, aoti- 
pyretio and antizymotic." When we conaider the 
formula it puzzles one to díscern how even the wildest 
of dreams oould ascribe antipyretio propertioB to the 
Babataoce. Aeoordirig to the Pharmactuttsche Zeitung, 
QaiokiDe GonaistR of one part of corrosive Bublimate, 
fifty of carbolio acid and tifty two of dilute aloohol. It 
oonsistB, acoording lo Squibb, of one part of pure car- 
bolio acid, two-biindredtbs of a partof oorrOBiTe chlorid 
of merciiry and one~thousandth of a part of a mixtnre of 
alcohol and water. All of tbis, aa Squibb satirically 
quotea, íb manufaetured by a prooess of "dynam i zat ion 
and poteutialization that guarantees to the medioal pro- 
feseioD the abeolute accuracy and uniformity" of the 
produot — oř raiher misture. That it has met with little 
or no BuccesB ig ebown by the fact that in spíte of the 
adoption of catch-penny methoda it haB been relpgated 
to innocnouB desuetude. Whatever of viitae the eub- 
etanee poaseased was due to the presence of carbolio 
acid and corroaive Hublimate; these virtnes were no 
greater than thoae attained by the «ae of the Bubstancea 
themselvos. Hence, havinj; no olaim to attention, the 
mixtare bas died a death of inanvtioa. 



QuiNiNE. — Thie alkaloid andita salta are too familiar 
to lbe phyeiQiaD to need descriptioD. These substanoes, 
althougb poeseasÍDg do tnarked germioidal power, are 
yet somewliat aDlÍBeptic. The experimente of Arloing, 
Comevin and ThomaH háve proven that the sulpbate, 
ÍD ten per cent eoluUon, does not destroy the bacilli of 
symptom autiu anthraz. Stemberg fouod that the aal- 
pbale, iii the proportion 1 :800, while it did not deatroy 
varioua microooooi and baoilií upon which he experi- 
mented, yet had tbe power of preventing their develop 
meot — that is, in such proportion it waa antiseptiobutDOt 
germioidal. Miquel baa determined that tbe hydrobro- 
mate is antisepttc in tbe proportion 1:182 and Ceri baa 
determined that the hydrochlorate is antiHeptio in tbe 
proportion of l:ítOO — tbal Í8, ils anliaeptic power is 
greater tban that of the bydrobromate. 

Rbsoptbin. — Tbia subatanoe M. Portes deaoribes aa 
a compound reaulHng from the mixture of reaoroin and 
antipyrin in solution in tbe proportion of tbeir chemiúgl 
eqai valen ta. It occura in oblique, colorless oryatala 
whiob are udusily of a rhombic and priamatic atruoture; 
il ia Bolable in alcobol but insolable in water. 

The substance has been known for aeveral yeara bnt 
haa now practioally passed out of use. 

Rebokcin. — C,U,(OH),, This substance ia alHO 
termed Meta-di-hydroxy-benzene, Meta-di-oxy-benzent 
and RtsoTcinol. Aa the cbemioai formula indíoates, it ia 
a di-atomic pbenol. It raay be produced ayntbetically 
from benzene but is also made by fusing diSerent res- 
ins, sucb as tboíte of asafetida, gaLbaaum, fitA., wůh. tb« 



Iixed or cauatio alkaliea. Kesoroin ta a jellovish oř 
white, flooculent or cryBtalliue powder witb a Bomewbat 
Bweetish aud pangent ta§te and 3, elightly aromatio odor 
somewhat reBetabling that of normál fresh arme. It \f 
Boluble ia about ítB own weight of water; ít íb aleo sólu- 
ble in alcobol and ether but very sparingly aoluble in 
chloroform, oarbon di-sulphid or benstene. Resorcin ie 
UBed to aome estent ia the arts in the manufacture ol 
oertain dyee. 

ReBorcin is Baíd to posseBS antieeptio propertíea and 
on that accouDt íb of use in the treatment of variona 
diBeagea of the atomacb and intestinal traot, Its ase 
has been reoommended in dyíientery, oholera infantům, 
gaBtrio ulcer, gastriiiB, dipbtbeňa and affeotions of the 
larynx, pertuasÍB and also, by Unna, in acno roeaoea. 
For looal use, solutions of 1-3 percent raay be ušed, oř 
ointmentB of 5-10 per cent, oř even in Bome Gasea aa 
high as 25 per cent may be eshibited. When uaed «■ 
lernatly rpaorcin ia nBually adrainiBlered in doBesoforii 
or two grainB. ■ 

Rbtinoi..— C„H„. ThÍB aiibstance, bIbo termed Jtesi- 
ttol and Jiosinol, ia obtained by the dÍBtillation of 
Burgundy pitch, or pine-resin. [t occnra as a thiok, 
oily and yellowiah liquid, alightly ligbter Ihan water. 
It ia aaid to be a good antiaeptio; it íb uaed cbiefly ae a 
eolvent for varioua drugs, auch aa aalol, ariatol, iodol, 
oreoaote, oarbolio acid, oamphor, cocaine and other aimi* 
lar bodies; indeed the effeots of Buob medicamenta vté 
often enlianced by Ihe antiaeptiu propertíea of the rew 
^^^—Bol OBfíá aa the vebioJe. J 



DefiDOB, a French obeerver, bag reported very gnliíy- 
*tig reaalta from the use of soIalionB of 5-10 per oent of 
B%lol in retinol in certain oases of §ub-&oute cyetítii. 
tie has clatmed that it frequently aSords prompt reliéf 
even afier other ageota háve failed. The peculiarity of 
the aolation is, it is aaid, that it will retnain in the hlad- 
der even after from six to eíght distínct actsof micturi- 
ticn — of oonrse in snob čase tbere ie a diminittion in 
qaantity after each uriiiatioa bat all Í8 not voided at 
ono act. When ušed looally retinol may be appiied iii 
sabstance or in ointmeot; loternally it is admÍDietered 
íii doses of aboat oDe grain. 

Saccbarin —C.TI.CO SO,NH. This BubstsDoe is al- 
Bo termed Gluside, Glucusimide, Benzoic sulphinide, Ben- 
zoyl-íulphonic-imide and Anhydro-oTtho-suIphamine-ben- 
zoicacid. Saccbarin is a derívative of beosoic aeid the- 
oretioally; praotically however it ie produced from 
tolaol by a senes of complioated syiithetioal proGesees. 
Saouharia occurs ae a white, amorphous oř somewhat 
crystalline powder with an JDtenselysaccbarine orsweet 
taste followed by a alightLy bilter afterlaste and has a 
slight odor of bítter almonda — this odor becomea more 
prononncdd iipon heating the substance. It is soluble 
ia alcohol and ether, also in glycerin, diinte ammonio 
hydroxid and in an aqueoita solution of eodic bi-carboa- 
aie. It is only sparingly soluble in water — one part dis- 
aolving in about 230 of water; this solution is intensely 
8weet and is somewhat aaid in reaction. The intense 
Bweetening power of saecharin is its chief charaoteristio — 
n/>en3«ptible when Haochmu V& 4\e.%dWftd. x^a 1u^- 
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000 parta oí wat«r, being nearly ibree bundred (28fi 
timea eweeter than ordinary cane sugar. It íb emploji 
as a eweeteniQg agent in diabetes where tbe use of aug 
íh interdicted. It Íb alsoagood antiseptio aud is saJd I 
bavě given marked benefit in tbe treatment of cystitíl 
It bae alao been nsed as a vebicle to mask tbe taste ^ 
inteneely bitter remedial agente. . 

Saccbarin may be ušed eitber localiy or interiiall] 
ihe doBe ís eaid to be indetinite. 

Sai.acbtol.— AIbo termed SalUyi-aíetol. Thia ia 
new aynLhetic product obtained by Fritech by tbe dl 
composition of aodic salicylate by meaneof monoohloi 
acetone, wbile beat ia applied. It bas been propoaeď 
like aalopben, aaa eubalitiite for salol. It oocura in fin 
aoioular erystala oř ecalea witb a slightly bitter taatc 
Salaceto) is but eparingly aolnble in cold water, bi 
freely ao in hot aloofaol and tbe otber various ordinaq 
aolvents. 

It haa been ušed by Bourget of Switzerland in dofle 
of ^0-45 graine in inoipient diarrbea and cboleraii 
affeotiona. It haa alao aaid to háve given good reaull 
in goat, aub>acute rbeuinatiam and varioua genitq 
arinary aSeotione. 

It ia too aoon bowever to ezpreaa a poaitive opinion 
to ita value oř ita probable atatua in tberapeutica. 

Salictlamid.— CH^.OH.CO.NH,. Thia sabatance t< 
an amido compound or derivative of aalicylio aoid; 
waa firat prepared by Limpricht by treating oil of wii 
tergreen witb aaturaled ammonio hydroxid, it bas siní 
bBOB prepareá by the aotion of tbe \í.\Xax vak^KvaíM n.pc 
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'Oethyl ealicylate (the artificial oil of wintergreen), or 
oy the aotion of heat upon ammoaio flsIioyUte. Salioy!- 
amid aaually oocurs in the form of oolorless, thiii, trsDS- 
pareDt taminar cryetala, which are tasteleB§, leaving a 
sensation of grittinesB in the moath. It is soluble in 
aloobol, ether and chloroform; in water it is solable i& 
the proportion of 1:350. 

It hsi been reoommended aa a anbetitote for aalicylio 
acid, and il is said to háve several advantages over the 
latter drag, being tasteleas, more Boluble, more prompt 
and powerful in aotion and posaesaing greater analgeaio 
power. It haa alao germicidal powera aimilar to thoae 
of aaliDylic aoid. Il ie ulaimed tfaat it haa been uaed 
with good reeulta in tonsillitia, chronic rheumatiam, 
ovarian paina, nearalgia, etc. When uaed internally, 
abont fifteen graina are adminiatered fier dtem, in doaei 
of from three to Gve graina each. 

SixioTLic Acid.— CHj.OH.OOOH. Thie eubslanoe 
haa been known to chemiata for aome Ume, but ita intro- 
dnction into mediuine haa been oomparatively recent. 
Eolbe fonnd that it couid be prepared by treatíng a 
aolntion of oarbolic acid in aodic hydroxid with carbon 
di-ond at a moderate degree of temperature. It may 
alao be obtained by faaing potassio hydroxid with aali- 
oin, the latter aubatance being a gliicoaide found in 
willow bark. Salicylic acid occura in aeveral apeoiea 
of violet; it also exiata aa the methyl aalt in oÍl of 
vintergreen, It ia iistnlly eold aa a duli white powder, 
or in long aoioular crystals; it has iiaually a peculiar 
^aomBtio and puagent odor, and % ^enviVÝant wíi%ft^\*fe ^at. 
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Auríd oř acidulous taste, wtiioh, ae Wood eay b, is a 
paoietl by a IranBient secee of nambuess. Saliuylit 
add ie readily soluble in Lot water, aluohol, eiher elc^ 
and blit KparÍDgly soluble in cold water and glyuerÍQe,. 
It íh irritant to muuous oř fresh wound eurfaoes. 

The dnig ia uaually ileauribed as non-tozic, biil 
yuincke, Ogstoii, Empie, Gubler and Dixneuf, as well a 
othere, háve reported uasas of death from the sobstanM 
— indeed, in one oase reported, death ensned ae a resulj 
of lbe adminietration of fořty eight graine in foar houn 
The acid bas the peuuliar property of macerating flesb) 
and in thie way sometimes attacke the banda when nsM 
as an antiseptic — it Íb owing to tbis peculiar propertjrj 
tbat salicylic aoid íb an almost conatant ingredient of. 
Lbe varioua forma of "oorn aalvea," It is also readily 
absorbed and is eliniínated largely by the kidneyB a 
hence ia found in the urine. 

Kolbe found that the preaence of .Oife bad great in- 
fluenoe in preventing the aonring of milk; on acooant o£ 
tbis property it ia widely ueed in beer, and in periababl^ 
food producta, to prevent fermentation and decomposi' 
tion, aitbough such ubc haa been forbidden in Bome oona^ 
tries. Sternberg found that a two per cent. solutioft 
deBtroyed pus cocci in two hourá. Abbott fonnd thi 
microoocci were destroyed by a aolulion of the Btrengtl| 
1:400, Kitasato found tbat 1 C% destroyed typhoií 
bacilu in five boara, and tbat 1.3% produced the BanM 
eSeot in the samc lim': upon cholera Bpinlla. A fon) 
per cent, aolulion huwever faiJed to affect lbe organisuu 
of broken-dpwi) beef eolulion. Kooh »\so tound, Uiat4 
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■ "^6 per oeut. alcoholio aolution failed to destroy the 

■ 'porea of anthr&i:. Miqiiel has determined tfaat the 
"Ubstanoe is antiseptic in the proportion 1:1000. 

The BobeUnoe wae introdnced into surgery by Thiersoh, 
Of Leipzig, as a Bubstitute for carbolic aoid; it waa 
then thought to poseeea as much germicidal efficienoy as 
Qarbolic auid, bnt experience has faiied to demonstate 
this, moreOFer it is irritant. As Wood saya in bia 
olaBsic work upon Materia Medioa and Therapeatioa, 
**Tbere can be no doubt tbat xalioylic aoid ie capabie 
of aooompliahiDg mach in antiHeptic surgery, 6ut it does 
Moí seem to be replacing carbolic acid, as it al one iimt bid 
yair to do. Its freedom from odor and oomparative fretí- 
dom from poisonous and irritant (?) properties are cer- 
tainly strong reooromendalione in ita favor; nevertbe- 
leea, carboliu aoid is more geaerally employed, and Ur. 
Callender, after iwelve montbs' trial in the wards of St. 
Bartholomew'g Hospital, bas formerly condemned eali- 
cylio acid as mucb inferior to carbolic acid." 

It oan be aaed dry witb good effect, but it does not 
adhere firmly to the parta, and therefore in the presence 
oF free seoretion it is washed away, teaving the wonnd 
enrface exposed to infeution. In acid diarrheas and 
feraientative conditions of lbe intestiual tract tt owes 
its ohief value to its restraining and inhibitory in- 
flnenoe apon the development and vital activity of the 
varione mioro-organisma to whicb the aoid intestinal 
fermentation is due, rather tban to direct germicidal 
I Aotion. 
L The Bodium salt of the aoid, sodio aalioylate, is said 




to be a feeble antiaeplío and bardlj wortby oC thfl 

Indeed all of the salicylatea háve i 
power tbaa the free acid. 

Salocoll. — ThU Í8 but Ihe trada name for Ihe salicy- 
Ute of phenoooll; it Í8 olaimed to be more advantageoni 
than the bydrochlorate, being leaa aolnble and therefore 
freer from the disagreeable conoomitani aod after- 
efFtíctB. It ím said to háve beeii uaed wlth HatiBÍaolioii 
in indaenEa. 

Saloi,.— Also caHed Phenyl salicylaíe; it ía repre^ 
seiiled by the formula C,H, OH.COOC.Hj. It BBnaUý 
oucura as a white cryatalliiie aud tasteleas powder witllt 
a alighl aromatio odor; it ie soluble in aloohol, ether, 
turpentine, aandalwood oiE, copaiba baleam and the 
tised oils, but ia inaoluble in water. The Bubstance has 
beeD suggeated aa a auccedaDeum for aalicyiic aoid; it 
haa alBO antiseptic propertiea. The drng is said to be 
of value in ditieasea of the nrethra and bladder and in 
inflammalory affections of the pharynx and respiratory 
tract. It baa alao been uaed locally in ooryza, osetu^ 
akin diseasea and as a dusting powder, But by far int 
moBt important application is in infeotioaa díaorders of 
the inteatínal traot. ThiB ia dependent npOD the faot 
that uuder tbe influence of the alkatine fluida of the in- 
testines the subatance ia apiit up lato ita componenta, 
carbolic and aalicylic acida. Loewentha! and othen 
bavě praiaed ita value in Asiatio cholera, but Reicha 
aaya that tbe expericence of the Uambarg epidemio of 
1892 waa aufficieot to demonaliate that the dragwat 
Daeleaa In thia aSeotion whether given internally oř bl 
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'ijeotion in ethereat solution. ReyDÍer believeH that 
*^6 internal nae of the medioament will Bterilize th« 
"'^Qe anless pus be present in large amounta; for tbia 
P''fpOBe its admÍDÍBtralioQ muit be oontinued for Bome 
"^e. It Í8 probably inferíor to borio aoid in this re- 
't>eet however. 

tt íb UHuall; admiDiatered in doBes of 5 to SO grains. It 
'^ foliy to expect this amonnt to sterilise oompletely 
^he many square feet of maconB membráně of the intes- 
tinal traot, espeoially when loaded downwith infeutions 
malerial. To produuo the best reBults from ila nse com- 
plete oatbarBÍs, followed by irrigation, muBt precede itB 
adminietration. 

Salophkn. — AIso teroied A(etyt-para~amido-salol. 
The chemioal formnla Í8 C,H4.0H.C00C,H,.HC0CH,- 
It ia a Dew Byntbetio product, the lirst atage of the manu- 
facture of whiiih íb the miiture of eqoal parta of para- 
nitro-phenol and salicyiio aoid. Then follow a seriea o( 
more or leas oomplíoated ohanges, wbich resalt in the 
ultimate formation of the oompleted produot, wbioh 
uooara in email, ihtn, lamellar urystala whicb are odor- 
leas, taateleee and bavě a neutral reaotion upon lilrana. 
Salophen ie freely aoluble in alkaliea, ether and aloohol. 
but praotically inaoluble in water 

This anbatanoe is propoaed as a aubatitute for aalol. 
The gastrio jaice haa no effeot upon it, but when it 
oomea in contaot witb tbe alkaline panoreatic aeuretion 
it ia broken up into salioylic acid and aoetyl para amÍdo> 
phenol, whioh latter ia eliroinated by the urine and tho 
feoea. W. H. Flint, of Kew Vork thínka the eab> 
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Stance of fljieoial value in acute rheumatic arthnti»ř 
dced HitBohmann claims tfaat it is almoet a apecití'^^ 
suoh oondilion. These reaults and oodcIubíous ^ ^^„ 
also reached by Hare, E. Koch, Oawald and Har^^^ 
bergh, E, Kncb in experiments upon the value of 8*^S^w 
phen says tbat ils antiseptic action is trifling, but t^^ 
iu chief tield ia in nervous affeutions of vartouB forn^ -^^ 
Bueh as neuralgia, bemicrania, cephalagia, eoiatica, ne^^^^ 
ritis, pleurodynia, eto. The remedy when ušed Ínl^^^^ 
nally is exfaibited in doses of from one to one and 
balf drachma daily. 

Samtas. — Tbia substance, whicb is naed as ati ezter^^^ 
ual diainÍBCtiiig fluid, containa of an aqueous aolutioi:::^^ 
of turpentine, wbioh has become ozidized by tbe osy^* 
gen of atmoapheric air; it contaios camphor, tbyniol^^ 
hydrogen peroxid and a aniall amount of caiiiphoňa< 
auid, the result of such oxidation. Il is prepared byl 
KÍDgzett by pasaing air and ateam tbrougb oÍl of tur-J 
pentine. It is eaid to be a good aDtiaeplic and to be I 
free from poisonous propertiea; it is ušed chiefly aa &' I 
domestic diainfectant. To judge by tbe formala one I 
would hardly give lbe preparation high germioidat I 
power bowever. Ils use scems on the deoline at the;l 
preaent writing. 

Saprol.— Atso termtid "Diainfeclion Oil." This aub- 
Stance ia a dark and browniah oiiy mÍKlure, consiatin;; j 
chiefly of crude oresole in an exceae of tboae tiquid J 
hydrocarbona of Ihe marah gaa aeriea wbich are obtamedl| 
in the retining of petroitium. 

Laser found lhal the application of one per oeat. o 
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^aprol WAB euffioienl to Bterilíze urine and feces oontain- 
*Bg typfaoid bacilu, oř cholera apirilla oř other Bimilar 
^ermB. It is oheap aad of aome valae ae a diainfeoUnt, 
V>at of conrse has no plaoe in medJoiae proper exoept aa 
a generál diainfectant. It ta exoeedíngly inHammable; 
thia property muet be remembered oř danger may re- 
«aU from diaregard of ita combustibility — tbe menatrua 
"beiog dosely related to benzine, we should oaturally 
eipect a high degree of coinbuHtibility. 

Seknink. — Tbia siibataDce occnrs in the form of a 
while powder with a pleaeant fainlly aromatic odor and 
an agreeable aweetiah taate; it U readily aoluble in 
water and most of tbe ordinary aolvents, Tbe producl 
ia a new one and lbe result of American enterpriae, 
and ia oertainly wortby of commendation. Why 
ahould we import not only our ideaa but even our 
remedial agenta, when Amerioan braias and Ameri- 
can bands are juat ae able and competent aa thoae 
of foreign nationatiticař íiennine ia compoaed of 
phenol and boric acíd, and posseseea all of tbe virtuea 
and none of the dísadvantagee of tboee siibatances (aee 
uarbolic aoid and boracic acid). Both of ita ingredienta 
are ijubatancea of more than reoognized virtue and 
merit. Liater has very recenlly deolared carbolio aoid 
superior lo all other antiaeptica and germicidea, more- 
over, be placea boříc aoid nearly as high in tbe aoale of 
eflioienoy. In tbia produot, "Sennlne," the odor of 
carbolio aoid has been entiřely removed; a powder re- 
eulting which ia not only free from objeclionable odor 
and irritating propertiea, but ia alao oomparatívely non- 



loxio; it ii readily applied io substanoe as a dustini 
powder oř as a dry dreasing — so mach in favor at the ^^ 
preeent time — and is dispensed in a moRl convenienl-^ 
metal dasting box for this purpoae. It may aleo be ^ 
applied ÍD ointment, or, where moiat dreasingí are de- 
iired, in solution; a li ve per oent. aqueous aolntion being 
Buffioiently strong for generál use. Ita field of applics' 
tíoD and uBefalnesa ia quite eztended; it has been re- 
oommended not oniy in generál surgery, obstetríoa and 
gyneoology, but íd generál medicíně as well. Reports 
indicate that it baa been ušed very effectively in nnm- 
eroua conditione, aaoh as otorrhea, otitia, bromidroaia, 
gangrene, eozemata of varioue kínds, herpes, laryngitis, 
thrusb, diphtheria and varioiia infectioaa inflammatory 
eonditions of the naao-pharynx, vaginitie, ohancroid, 
dysentery, erythema, catarrb, typhoid fever, in derma- 
tology and dental aurgery; in ahort, wberever a good, 
effioient and thoroaghly reltable antiaeptio oan be of any 
value whatever. It has been uned internally in fermen- 
tative dyepepsia, ia cholera and infections gastro-intea- 
tinal diseaaeH, in gonorrhea, typboid fever, eto. When 
administered internally, it ia aenally gívea In doses of 
one to five graine. 

Sennine ia a comparatively new olaimant for honora, 
coneequently its olaima must not onIy be carefally con- 
8Íder6d,'.bnt Ihey must also be subatantíaled by clinioal 
experience aufficiently extended and sufficiently strong 
lo ptače ita virtnes beyond a peradventure. Certainly, 
in my experience, Sennine has doně more than this. I 
háve ueedit quite freijuently as a drydresaing in varioQi 
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' tuinor enrgioBi oases and faave found it very effioacioua 
' — superior to Aristut and che various otherdry dreasinga. 
' lodeed I onoe ušed it in my i>w» oaae, eprÍDkLiag tbe 
I I>owder freely over the freab wound; liealing was oom- 
{)lete in a very few days witheut the/ormalion of a drop 
' of pus. Thf! effect wan most happy. 

Prof. Beruaya, iii a řečeni letler, to the author of tUese 
pápeře, upon the Hubjeut of antiaeptica, calla speciál at- 
tention to Sennine aa a dry dreaaing as followa: "Re- 
cently an esaellent powder for the dry treatraeat of 
wounda has been pat before the profeaBion in a most 
coDvenient form utider ihe uame of "Sennine" In a 
very recent contribution he reporta a most intereeting 
and successful operation for the removal of an ezoess- 
ively largecervioal fibro-myxo-chondro osteo-saaroma of 
branchíal origin; in thia operation the only antiaeptic 
ušed waa Sennine — the result wae most ezcellent, leav- 
ing, indeed, nothing to be desired, if resulta mean any- 
thing. To quote his own words: "There was union by 
tirst intention; no elevation uf temperature and no eup- 
puralion. The dry dreasing waa ušed and lbe inoiaion 
oř line of auture thiukly duated with an antiseplic 
powder consisting of boric acid and phenol. This pre- 
paratioD has recently been introduced by the Dioa 
Chemical Gompany, and ia put np in a tin box with per- 
forated lid. It ia called 'Sennine,' and is made by a 
chemiat whoae qualíficattons I know, and I am glad to 
reoommend the preparation, because it ie a soientific 
one, and is put up in anoh a neat and praotical manner, 
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&H to readily anewer tfae requirements oí the bnay h' 
geon íd pnvate, as well as hoapital praotioe." 

He saye further of it that: "It affords me pleasort 
to etate lhát 1 háve UBed 'Senníne' íd my practice wUh n 
flults entireiy Batisfactory lo myeelf. I say without anj 
hef«ilation au a dry dreBsing it ia uneicelled. I coDBÍd«t 
il preferable to aristol, enrophen and iodoform, as it ii 
free from toxio aad irritaling eSecte as well as anpleas' 
ant odor. Fíve per oent ia perfectly eoluble in 100 part* 
of water, making a reliable antieeptic waah aa well.' 

A. fl. Obmann-DumeHnil, latě Profeaeor of Dermatol. 
ogy and Syphilology to the St. Loaie College of Physi- 
cianB and Siirgeone, and President of the SectioD? o 
Dermatology and Syphiloř;raphy of tlie America^ 
Medioal Assooiation and the first Pan American Médi- 
cal CongreeB, has ušed the substance in various dernuc 
toses and aH a dressing after ettcb operations as tbe «!:• 
tirpation of wene or sebaceous cysts. In giying ) 
delailed report of three cases of removal of sebaoeonil 
cyets, he says: • 

"In all of these caees the powder was employed itt 
preference to any solution and oare was taken not to 
apply the powder until tbe flow of blood had ceased. 
• * * The powder acts as an effectual barrier to the 
entranoe of any micro-organisms and seoures a dr^ 
clear wound, a condUton not so readily obtained from j 
tmployment of liguid antisepítcs." He has also ušed t 
samé substance to advantage in herpes progenit&lia and 
gives his method in full thus: 

"Tbe metboá consista inlrealing au altack as soon a 
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" i>ooiirs. Eaoh veeiole is opened with a needle knife, 
'•"18 emptying it of its nonLeati. The wall of ihe vesi* 
"'^ ahonld not be merely punotured bul cut ho ae not to 
^•"ů it an opportunily to refill. In tliís manner the po§- 
"iJity of suppuration is avoided. Afler tlie vediules 
*Ve been opened Ibu followíng powder itbouid be ap- 
P'í«d: 

-i^ Sennine, 

Zinoi Htearat. oo., • - - aa S'}- 

la. 

Sig. Apply twice a day. 

*7hU shoiild ba apptied twice daily, the proportion of 

^nnine being gradualty increaatid uiitil it is ušed pnre. 

Shouid the vesidea háve ruptnred and ijuppuration 

^^1 in, the pure Sennine powder ebould be applied twicíe 

T^^ily. lu all caaee before applying tliu powder, be 

_ V*ere BUppuration oř not, the parta shouid be cleansed 

^^Jf lettiug warm water drip on lbem, Tlie rapidity of 

*-Vie bealing Í8 marked, aa well as tlie diaappe^rance of 

^lie snbjective symploms." 

He aUo says further: 

"Sometime ago my atlention was called to Sennine 

^H a good dry fliirgiual dreasing. I háve had occaaion 

\.o uae it in my dtírmatologiual practioe and I find itia a 

Xnoat ezcellent appliuation ín varioua troublea. It is nf 

^alne after lbe retnoval of aebaoeoua cyst, ii 

Tapid nnion by tirst intention. It ia alao a good prepa- 

ratioa in tbe moiat or 'we«ping' forma of eczema, not 

only protecting the inflamed tisaiio and relieving them 

from tbe moisiiire, but aoting aa au anUv^teti" &« well. 



Tn furuDcle it alao acU well after the leaion haa been 
apeoed and emptied of its ooDtecls. It is aUo excelleot 
(when ueed as a duatiog powder) in m&Dy oases of 
herpes simplex and berpea prog«DÍta)ÍH. In fact, aa a 
dry snrgical dreiiaing, it ia poaaeaaed of valuable proper- 
tiea and ia iu iieelf a oleanly preparatiou, devoid of 
odor. 

"It ia compoaed eanentially of boracio aoid and pheni 
It ia a good anlíaeptic and ia not irrilaliag. On 
coutrary it poaaeaBea anti-prnritio properties and 
the advantage of beiag suaceptible lo use in powdt 
ointment oř lictuid form. It ia íoothing to the i 
termioationa of irritaled nerveš aod ia deatined to 
quire a pláce in derinalologieal llierapeutioB." 

Yarnall hati had an eitenaive eiperieucti with Senni 
and in a recenl report to the St, Louis Mkdical Rkvh 
says of it: 

"Since the introduotion of 'Senníne' to the profesaíf 
I háve been uaing it in all appropriate casea and wU 
Hucb satiafaotory rcaults that I cannot refraiu froi 
reoommending it. 

"In vaginitia and leucorrhea it ia admirable and ít 
bas proved especiaily efficacioua in pruntua. An eape- 
ciatly obatinate oase of the latter with a pregnant 
woman yielded afler resorling lo every metbod that had 
suggeated itaeif to the writer. Improvement set in at 
once in Ibis caae with the nae of Sennine. Local ap- 
plications were made not only wilhin lbe vagina on 
pared wool, but wera alao freelyapplied externally. 
this writing the pruritua and irritation ia entirelj 
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''^lleď. ťor alueratioDB 8p«ciGo and non-speoi6o it U 
^ílaUy spplioable. 

**!□ cbftnoroidal Horee it is in my opinion eqnattoany 
'''eatmenl lhal can b© reeorled to, — in shoří it ie valná. 
"'^ in any and all lbe variouB anliaeptio uees for wbicli 
is designed and recommended. 

**It ia remarkable how largely preparalioiiB of thii 
"^^araoter enter inlo tbe prautioe of every medioal man 
**d how many tbere are offered. The eligíble form in 
^*"V)ioh 'Sennine' is preBented — its nonloiic and unirri- 
^ting propertiea — eicept in casea of extréme Benaitive- 
^^ss. when it abould be mitigated with powdered starob 
^V" fulier'B earth, and ita reál tberapeutic value mnat 
l^lace it at the head of the long liat of similar articlea." 
Dr. C. H. Maatin, of Mobile, who ia one of the beet 
knowD surgeona of the South, haa uaed Sennins and 
Says tbat "Íl íb a good combination for dry dreaaing. 
It Í8 pnt np in a convenient form and I Bhall uontinue 
to ase it." r>r. Maatin'a opinion alwaya oarries greal 
Weight, be being a eeriong and thorough inveatigator, 

Dr. Morse, the author of "New Therapeutio Agenta," 
Ssys: "I conaider Sennine aa an ideál antiaeptic. It 
has no faulta, chemical or tbe rape utioal. In oomposi* 
lion 'a chemicaily pure prodact of boraoic aoid and 
jiLenol,' it haa the fnll properties of both draga. It ia 
»iot poiaonouB. It oannot irritate. It effeotually de- 
Btroya all germa. It haa a laating efiect. It growa in 
fa vor," 

Profeaaor í^enn haa ušed Ihe aubalance most BUOůesa. 
inlly aa an antiaeptic dry dresaing in twenty-four ou^ 
in bis Cbioago cHoíCS. 
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Dr. Heine Marks, Surgeon Ín-Chief of tbe St. Loi 
City HoBpital is prepariog a report of forty-eight caai 
of gan-shot woands íd which the nae of Senninfl aB 
dry dreBBÍng gave most satisfactory reeults. 

Věry recently Dr. Broome read a páper before ti 
Medical Sooiety of St. Louia, reportiog an exoepLíoni 
operation in wbtch SenDÍne aa a dry dresaing gaTe 
cellent reaults. 

Oatman lias naed it eucuesefully in rcctal ulceratioi 
with Htenosis. Roger Williams conaiderB it auperior 
Ariatol, Europhen and other aimilar prtíparations. Noli 
Sarivner, Harder, Brodnax, Hardeaty and indeed manj^i 
othera wbo háve ased the product háve been nniform in 
their praise; tbeir experíenoe bas been fully confírmed 
by the reaulta given in the author's own practice, he, at 
preaent, naing Sennine almoat ezoluaively as a duatínj 
powder and dry dresaing. 

In view of the fact that nntiseptics are nnmerona ahá 
thorougbly reliable onea ao acarce (ín epite of tbe optť 
miatic claima of eauh particular manufactarer) the 
writer haa aeen fit to occupy much epace in attemptíng 
to put forward, tbough hardly Ín an adequate manner, 
tbis new claimant for antiaeptic honora becaaseit aeeniB 
to him a preparation in which the physioian and aar- 
geon will find much of uae and valae. The preaent ia 
pecutiarly an era of dry dreasinga and Sennine is oer- 
tainly gaining in popularity and favor eacb day — what 
more tbe f iiture will do with it remains to be 
for the pretent, oertainiy ite virtuga and reoord 
Soiently atteat ita v^tue. 
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. ín í letter reoently wrillen lo Ihe aiithor upon the sab- 

j^^l of antÍBepsis by Prof. G. W. Broome, of St. Louis, 

^ moBt aptly sajs: 

"Any phyiician may aee and appreoiate Ihe great 

_^Ine of dry dressings in aurgioal oases. I may go a 

^t.tle furlher and veoture the prediction tbat the 

-^fic Hnrgery of (be near future will uol even inoludethe 

^ vw widely iised irrigating veesela Íd the inetrameDta- 

i.um of the Burgeon at alt. Inntead of irrigatioDB the 

•nepticity of a wound will be secured and maintained 

*^y dry sponging. In Btippuraling cases acepsía will be 

stablitthed by deBtroying the medium in which tfae 

"í^yogenio micro-organisms grow and multiply by the 

ame meana. Tbe availability of aoy antiaeptíc is en- 

%3aiiced in proportion to the degree of itB inhibitory 

^ower. The inhibitory fanotion oan be performed per- 

^eotly in a dessicated field only. Dcssioation oan only 

~^e Becnred by meana of dry, together with hygroscopic 

^ressinga. A suppurative inflammatioD with ihe piea- 

«noe of piiB wberever found in the buman body, must 

"be treated by dry sponging, not by irrigation; bo that it 

will only be a little while until the applicatíon of pow- 

ders poBsessing such power will be a nniverBal practice 

among progresaive surgeonB. 

"Lattorly, I háve been uging 'Sennine' to duat over 
laparotomy wounds and haveýůuni U tuperiůr tn many 
asentiel partuulars to othtr aníisepiic fowders." 

S11.VKE NiTRATK. — AgNO,. Also oalled Argenlic nit- 
ráte and "Lunar Caustic" — the latter term baing a relio 
tbe daye of alobemy, wUen the element silver was 




kDown bj ihe name snd Eodtacal sign of Lana. It ia i 
cryBt&Uíne aubstaaoe, soluble io w&ter and poBeosaii^ 
tbe propeny, ia the presenoe of moisture and haat, ( 
Btaining organio matter black — tbis property is mafl 
uee of in tbe ao-called iodelible inks. 

ThÍH eitver salt baa inarked antiHeptiu propertiel 
Mtqtiel and Bebring, while laboring ander tbe imprei 
aion tbat corrosive aublimate wae tbe best germioida 
placed it next io efficienoy to oorroalve Bublimate— 
deed, even superior to tbat mucb-vaunted agent in th 
presence of albumin. 

The experiments oí Bebritig seemed to demoi 
Btrate tbat in a solutiou of the etrengtb of l:10,00f 
anthrax aporee were deatroyed in forty^eigbt boán 
The chief objeotiona are tbe dieagreeable property t 
indetibly Htaining organic matter and tbe fact tbat Íl 
germioidal efliciency Í8 muob impaired by tbe preaena 
of chloride— tbat of aodium (NaCI) for inatanue, whid 
is present in appreoiable qnantities in šach fluida aa tb 
urine. Tbia ia owíng, aa bas been previoosly ezplaíneT 
to the formation of comparatively inert and inaolabl 
silver chlorid. 

Seatol. — Koob bas proven tbat thia substance, 6vel 
in ezcess, in water has no germicidal power as far aa it 
aotion upon antbrax spores is conoerned. 

SuOKs. — Thia subatance posaesaea inhibitory proper 
tiea whioh bare been known for ages; these propertia 
háve been made use of in the preservation of meata 
Tbe preaervative properties of amoke are dae to thl 
pyroligoeous aold and oreosote wbioh are oontainail 



'Wein, althoQgh in small quantilies. lieu and Petři 
^*e Hhown llial salted and Btnoked meats háve oonUin- 
^ baoteria undeatroyed for sii moutbe; after tbal time, 
^\r»ver, they uHiially failed to give any evidence of 
'•■ality. Henou we may oonolude that smoke only ex- 
. ''cUes germioidal power upon long expoeure either to 
"^ action oř to tliai of Ha active prinotples. 

80DIC OiRBONATK.^Ns.CO,. Tbia eobstanoe ia mora 
^Ommonly termed Soda oř Wathing Soda. It ia too 
'^miliar a compound to need extended deecription, 
^itaaato íound that typhoid baoilli were killed in from 
^Oar to five hoare by a 'J.4Í per cent eolution and that 
I-he apirilla of obolera were alao deatroyed by a 3.45 per 
Qent solation. 

Soiur Chlorid. — NaCl. Thia substance ia better 
Voown m Salt — ooiumon salt. Il is auppoaed by the 
laity, and iudeed by many pbyeiciana, to posaesa valua- 
\j\& antiaeptic properlieH. Tbis la far from tbe trntb, 
however; lialuraled Holiitions failed to destruy any bao- 
teria (exoept the spirillum of cbotera, wbiuh waa killed 
in a few hours) even after prolonged expoaure to ita 
sotion. Experiment haa demonstrated the faot that 
aatarated eolntiona are utterly powerleaa to deatroy 
aterilise oulturea of tbe tiiberole bacillna even in two 
montbs expoeure. Miquel haa determined tbat the anb- 
stance iaantiueplic in tbe propnrtion l:tl. 

SoDic HvDBoxin.— NaOII. iíetler known as Cawři. 
Soda. 1'|JÍ8 substance haa abont the samé germieidal 
activily aa the analogoaa potassium salt (See potasaio 
hydroxid). Miquel haa determined that it ia antise^itic 
í tbe proporiioD I;,56. 
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SoDic Di-iODOSALtcTLATK. — ^ThiB BnbstaDce iisiikll]r 
occara íd wbite acicalar crystali. It pOB§e§aee antisep- 
tio propeTtíea aod has been aaed chiefly aa a dosti 
powder íd the treatmenl of parasitic diseaaes of tbe eki 
ItB use seemg to be somewbat limited thaa far. 

SoDic Di.THio-BALicvLATB, — Thís BubstaDce 
a grayia^-wbite powder wbich ia very bygroecopic and 
íb alao Bolable in water in the propoTtion 1:1 — tiiat íb, 
equal partB. Thia Bujphar derivative of the aodium salt 
of Baliuylío aoid bae anliseptic propertieB; it has been 
ušed locally, ae in o/.ena, aod baa also been naed inter- 
nally in the treatment of gonorrheal rhenmatism antt 
rheumatic fever. When bo adminixtered tbe UBual doM 
ia 3 graina given about Iwioe/fr diem. ^j 

Soiuc Pakackbhotatk. — NaCjH,0,. Thia salt of 
paraoreHolio auid oocura uBaally as a fine, whíte orystal* 
line powder wilh a bitler taate; it ia Bomewhat aoluble 
in warm water (about 1:24). It ia said to puaaeBS anti- 
septio aa well aa antipyretio properties and ia said to 
háve given auoceaBful reBiilta when uaed. The QBual 
dose íh 1-20 graina, bul aa an antiBeptio it is given in 
doaea of 1-8 to 1-4 of a grain. 

Souic SozoiouoLATB. — NaC,U,TjOHSO,. ThiB oom- 
pound oocura In the Corm of well-detined but oolorieaa 
prisms. The Hubstanue ia spoken of qb an antiaeptic; Ita 
ohief uaes ao far háve been iu the treatment of ayphilitio 
iiloera (aa a aubatiliUe for iodoform), in diseaaeB of 
btadder and alau in calarrhal aSeutiona of the 
mueoua membráně. The aalt may be uaed locally 
íJjwI/n^yíowder oř in aolutiona of t\ie atienglh 
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pBiQeDlor elae íu Ihn furru of aii ointmeul of aboul t«ii 
Ps' cent strength. 

OODIC SuLPHiTE. — Na.SO,. Sternberg obtained en- 

ťrely aegalive results from the use of Uiis sodíum salt 

"^ aulpharona acid. For a, long lime lbe sulphitea and 

"■6 hyposulphiles enjoyed popularity aa germicidei of 

^Pnted value; but recont researobea indicale that tbey 

^'6 utterly devoid oE germicidal power and bence iha 

^Ignine expectationB of Polli of Milan háve not been 

'^^mised in thiH direction. Tbey do not eeem to bave 

** J materiál effect upon the process of fermentation and 

. ^ fermentation witbont the presence of baoleria is an 

*%lpoaBÍbitity, lbe inferenoe in obvioue. 

Sonic 8ulphoí;arbolatk.— NaO,Ht80,.3H,0. Thia 
'^ the Bodium salt of sulpbocarbolic acid, and is ob- 
^^ined as a white soliible salt by dissolving aodio oar- 
^onate in aulphooarbolic aoid. It is dosely allied in 
^hemioal nature as well as antlseptic activity to tbe zinu 
^alt of the samé acid. (See sulphocarbolio acid, also 
%ino snlpbocarbolate.) 

SoDio TETKABORATK.^This term is oniy properly ap' 
pUed to (lommon borax, which is the sodiiim salt of 
tetraboric acid. However a diSerent enbatanoe is 
^rroneously desoribed ander tbis name by Sqaibb, Cerna 
and otber writers. This spurious telraborate is de- 
Bcrlbed as a compound resnltinj;!; from the miiture aod 
application of beat to equal parts of borax, borto aoid 
and water; npon cooling a nentral compound is said to 
resulL It is a well known faot tbat borio aoid yielda 
metaborio acid opon tbe applioatioiv of be&l tio holling. 
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íotngly probable then that the action of bea-- 
upon the mízture resalta in tbe formation of eodio 
metaborate, whioh oryataltizea oat from the reaultin^ 
liqaid, water being simply a vehictle. The reaotíoitf 
uoald be expressed thns: 

Borax. Boric Add. Sedle Hetabonte. McUboricAdd. - 

Na,B.O,+H.BO.-i- heat — SNaBO, + 3HBO,. 

This Bo oalled "tetraborate," whioh is probaly a meta- 
borate, ocoura in hard, transparent and Glustered orye* 
talB with a Deutral reaotion opon litmus. Itiseome- 
what Boluble in water and íb aaid to poBeesB antiseptic 
propertieB which are eimilar to if not greater than those 
of borax and borio aoid, Water at the ordinary tem- 
peratitre diBBolveB abont Bizteen per ceot. of the snb- 
Htanue, and it is thie Baturated aqneous solution which 
íb ušed locally in medicíně. Menz tinds that it haB tbe 
diBadvantage, however, of forming hard orusU on Hurgi- 
oal dreasings; these hard cruatB are objectionable be- 
oanse írntatiog to abraded surfaoeB. TMb isundoubt- 
edly due to orystallization by evaporation of the aqaeoaa 
menatrum of the Bointion ušed. Thiia far the Bobstanoe 
hsB reoeived little recognition. 

SoDic TniopnKN BDiPHONATK. — This Bubstance íb a 
thiophen derivative of the Bodíum aalt of aulpbonio 
aoid, and is repreaented by the chemioal formnla CjH, 
ří.NaSOt. It UBually occurs aa a white, oryBtalline 
powder which has been uaed ohietiy as a doBtíng 
powder in variouB diaeases of the skin; it íb said to be 
Baoerior, for such use, to beta-naphthol. 

c T//ro-s[jLPHATK.— íía,S»0,. "íta* i* v^ift wvV 
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''aiioe Goinmonly and erroneouisly termed Ihe hyposul- 
^■líte. Hypo-salpbnroua aoÍd ia II,SO„ and its sodium 
^U woald be Na,80| — the only correct ohemical formala 
*Or Bodío hypoBulphiie. The subslanoe oommoaly oslled 
'he bypo8utphíteor"hypo" ia really tbe eodium salt of 
tbio-Bulpharic auid H,S,0,. 

The BO-called byposalpbite bagbeeo veated wilb anti- 
Beptio powtíra ín tbe miods of pbysicians ever síDoe tbe 
day of the extravagantclaima of Polli of Milan — indeed 
even earlier. Tbe ezporimeots of ArloiDg, Cornevin 
and Tbomaa prove il, bowever, to be utterly devoid of 
germioidal power. Mlqael bae dctermiued tbat ít is 
aatiaeptio in tbe pproortioa 1:3 — this iadioates feeble 
powera. (See aodic Bulpbite.) 

801.1JTOL. — Tbis eubatance belonga to tbe samé olass 
of bodies as oreoliu, oreHin, lyaol, eaprol, solveol, eto. 
Il ia a combinatioD of cresol (oresylio acid) and sodio 
creaylate; it contains about eíxty per oent. of creaylia 
aoid, ODe-fourtb of wbicb ia free and tbe remaining 
three-foartba being oombined witb uodium to form the 
oreaylate. Creaol iteelf b insoluble.and Bodiu ureaylate 
is therefore ueed to render it Boliible, otberwise it would 
be praotioally useleBS. We may iberefore consider 
Bolatol to be au alkaline Bolution of sodio cresylate in 
ezoesB of bo oalled oresytio acid (cresol.) In tbia re- 
Bpeot it is markedly aimilar to, indeed almost identioal 
vith oresin, wbicb aee. 

It makes a very effeotive preservative for oadavers, 
ftnd benoe may be aervice in tbe diaaeoting room, It íb 
t}ao of great uae for the disinf etilio^a o^ ií\o*r\»^««íí 
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infecled bed olothing, infections sputa or c 
disobarges, etc. Its caaatiu and strong alkaline n 
preclades its nse io eurgery, eilher as an applic&tion o^^ 
even in sargioal dreseings. Il hae played uo part in tb^^ 
medicEil literatuře of the past year. 

SoLVBOL. — This substance is analogoas to solutol,««« 
being a solatioD of uresylic aoid (cresol) in sodic oreao- — 
tale. It naually occars aa a dark liquld with a little 
odor aod a neutrat reaction; it is aoluble íd water 
Wliile slighlly cauetic and irrítanl it is oot as markedly 
HO as solutol. It is also not so greaay as eilher oreolin 
orlysot. It is nsnally ušed in strengths of one-balf tú 
one per cent., being sliglitly irritant in such proportioiif, 
Htieppe aeems to tbink that it is superior to carbolie 
acid, but this opinion does not seem to be npheld by the 
SQrgioal worid, at least it has been anable to supplant 
carbolio acid in eurgery. 

idozAL. — This substance is the alnminum aalt of parft- 
phenyl-snlphonic acid (also termod sozonic acid). £t is 
Bomewhat allied to Aiumnol, tho atuminum salt of naph- 
thol.Hulphouic acid. It oocurs in tbe form of crystals, 
which háve an astringent taste and a slight odor of car- 
bolio acid; it is solabie in water and does not seem to 
decompose very readily. It has been recommended for 
use in surgical dressings, althougb it is but a feeble anti- 
septic. If one may judge from its disappearance fron 
medical literatare, it seems to háve practioally pasaed 
from use. 

SozoionoL,— This Bubslauce is alao termed J>i~i 
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SijuibbgiveB tlie following 



ř 

■ ^^«thod for ita prepamtioD: 

"AboDl Iwo parte of orude carboliu acid are added 
'^ryalowlyto oue part of Btrong aulpburic acid, The 
^ftction raises lbe tpmperalure to aboul 110°C. and 
^^ontinnes for two or tbree dajs, wben para-phenyl aul- 
^ihonic acid (eozonic acidj ie formed. Any ezuess ni' 
^isarbolic acid is removed and tben iodine m added to 
^orm tbÍ8 Bozo-iodolic acid (BOKo-iodol)." 

It ocGur§ in acioular prisma which are free from odor 
and readily soluble in aluobo!, water and glyuerine. ii 
has been employed aa a looal aotiseptic in diBeaaes of 
lbe skin and naao-pliaryDu; aUo in venerual diaeaiieH 
and wherever iodoform is applicable. It is ušed locally 
as a duBting powder, oř in gauze, oř in oollodion, oř in 
solation in Blrengtbs of 5 to 20 per oent. The aluminum, 
ammoníum, lesd, potaesium, aodium, zinc and meroury 
aalta of thie acid are employed more frequeutly tban lbe 
acid itaelf. Tbc sodiuni Balt Bcemu to be tbe moat 
favored derivalive tbus far; it ocours in brigbl, some- 
Vbat prismalic aoiuular cryatals, vhich are odorleas and 
employed either in substance oř else in 5 to 10 per oent. 
aqueoua soluliona. Uuttmaun reports lliirty casee of 
pertuesiB in wbich naaal ineufllation of tbe aiibstance 
gave good resultB. 

Wittbauer haa employed lbe mercurial salt in powder, 
emuleion and ointment witb what appeara to be good 
eSeot, 

I>raer claims lhát preparations of tbia substance, and 
of the free aciil und nieriiiirial rSiU \n v^^^^^*^'*-"^ 



wlien brou^ht inlo cont^*^ > 

11 



tnarked tliainfecUnl actiou ' 

witb cholera spírílla, aod also that BuSoient atrength 
Bolation and leogih of eipoanre ia able to complete . 
preveul their growlh. This, however, Hueppe direcl*' ,, 
coDtradicta. Suffice it to 8ay tbat the substance ia 
groniog in favor. 

Stbbkeol. — This Í» tbe name for an antiseptic vaf 
niah introduced inio tberepeutics by BerlioK. It ia re 
Gommeuded for use iu di|ifalheria and in certain akin« 
aSectioDB. Two formulaa for lbe substance are given, 
tbe lirat of wbicb ia from Blane. 



(jum Lac, 5. 

Gum Bensoin, 5. 

Balsam Tola, 5. 

Crjat. Pbenol., 1.5 

Aluohol BuSicient to diasolve. 
II. 

Grhs, 
Purified Oum Lac, . . . - ^70 
Purified tíiim Benioin, - - - - 10 

Balsam Tolu, 10 

Cryst. Pbeno 130 

Oil of Caasia, .... - 6 

Sacobarin, 6 

Alcohol euflioiunt to make 1 litre. 
No oIÍDÍoal reporta háve been received in regard to 
this preparation aa yet; it íb thereforeimpoasible to de- 
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SiTBAcoi..— Thia eubatanoe is Ihe oÍDnamia ether of 
Stiatacol, and ís produced by heating ciDuamyl chlorid 
*ttd gaaiuol together. It has the chemical formula 
*^,HtC,n,,OCH..CH:CH.CO.O. It occurs as a oryatal- 
'itie needle-liku powder. It waa Boggeeted as a looal 
^ntiecptic, aleo interDally tri pnlmonary tuberculoBÍe, in 
^JBeaaes of the gaetro inteHtinal traol, in uhronio vesi- 
cal oatarrh, and in gonorrhea. Expeiience haa hardly 
justified these expeotations, however, and like many 
others of iís therapeutio brethren it aeeme to háve died 
tbe dealh. 

Styron — ThiB Bubstanoe ia a oompound of Peruvían 
baUam and tiqnid atorax, It has been UBed looally in 
nloerations, and haa been sii^geBlcd for adminiNtration 
in cholera. It has been employed in tho spray In a 
Blrength of four per cent.; in soliition in the slrenglh 
of eight per oent., aud for introducUon Ínto serous 
cavities, BUGh aB ihose of tbe ohest and abdomen, in 
íointiona of varying strenglhs from 1:300 down to 1:60, 
It is bal liltle heard of reoently. 

SOLPHAMINOL. — Alto lermed Thio-oxy-di pkenylamiu' 
It ia obtained by the aotion of sulpbur upon the salta of 
neta-oxy-di-pheayl-amin. It occurs as a light, pale- 
yellow, odorleRs and tastelesB powder, wbich is insoln- 
fale in water but freely aoluble in the aikaliea, acetic 
aoid and alcohol. Its solutiona retain the pale-yellow 
oolor. It aeems lo poHaesa the power of oheokíng the 
formation of pua lo aorne degree, and Ihts ia considered 
by BOme its chíef claim to recognition jn therapeuticB; 
altbough ita antiaeptic powoT, if it haa any at all, is 
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very weak, It faaa beoD nsed in powder in wonods, ai 
haa been inBufflated into the naBal foMae and ainaaea i 
that region with eome apparent benefiU It haa b 
reuommended in gaslro-imestina) disordera on the ao 
poailion tbat the dígestive fluide decompoae it into o 
bolio aoid and eulphor. However, it ie ueed chiefly i 
a locai applicatioD, ae are aÍHO ita derívativea sulp 
aminol-oreoaotti, aulpliaminol-eudalyptol, anlphai 
guaiacol and aulphaminol-menthol. Whea admii 
iatered internally it ia uaually given in aingle doees • 
four graine, or daily doaes of tifteen graios, 

Wojtaazelc oondacted a seriea of experimenta 
rabbita in order to teat the claima of the advocatea < 
aulphaminol. After such eiperimentalion he conolud 
that "sulphaminot ia devoid of any phyaiological aotlo 
Aa regarda itg alleged antiaeptic propertiea, they e^ 
řieem to be about «//," 

Squibb aaya that tbe aubatance haa not been in gai 
eral u»e during the paat year, and that even duríng tt 
year before last few reporta concerning it appeared i 
medicEil literatuře. 

SuLiMiocAKnoLic AciD, — HCjHiSOj. Alao terme 
Phenolsulphonic acid, Sozolic aeid and Aseptol. ] 
formed by the action of oonoentrated sulphurío e 
upon phenol (oarbolio acid). lothyol is eodium 
ammontum ictbyo-aulphonate, a derivative of thia aoii 
it ia 3. natural product, however. The aoid ítaelf ia i 
ao much uaed in medicine, ita derivativeB beíng in coi 
moner use; the cbief of theae are the aodiunx and zii 
aa)tě íwhiób Beě), 





SmrHVUK. — This BubelaDut] has bei^n aUo catled, 
'ťure Jiiqaid Sulphur" (!) Il ia nothing more nor lesE 
*ti8n an aqaeous liolntion of ihe higher eulphids oř eulpb- 
■1 jdridH of aodhim anJ potasHÍum aatitratcd wilh aulphur, 
'^ith traces of tfae sulphidH of calciiim and magneBinm. 
It is very ingennously but notiiigenioualy rccommeDdcd 
V>y the mauafacturer for ekin diseasee, open eorea and 
Viloere, ulcerated throate, diphtheria "and other aSeo- 
tions." It íb almOBt totally devoid of germicidal power, 
lowever. 

SuLPHUE Di-oxiD.^80,. This aubelanoe is erroue- 
ously termed "Sulphurous aíid" and "Sulfhurous acid 
gas." It ia produced by tbe barning of eulpfaur — that 
is, by ita oxidation, ibua: 

S + O, = SO.. 
It ía very extensively ueed for pnrpoRes of fumiga- 
tion, but has little or no nae in modinine or aurgery 
. proper. 

Slernberg (1880) found that thie substance, wbich íb 
a gas, diainfected dried vaecine virus expORed for twelVB 
honra on ivory pointa to the aotion of an atmoBphere 
eontaíniog one volume of tbe gas. The liquid vtrns, 
faowever, pxpoeed in a watoh-glass, was dieiofeoted by 
one-tbird of tbia amoiint. 

Stemberg (18B5) found that pus microcooci were 
killed by an expoenre for eighleen hourg to the aotion 
of a dry atmospbere conlaining twenty volumea of the 
gas (SOa) — four volnmes per uent failed. Eiperimental 
data force ua to the inevitable conclusion that this snb- 
Btanccj Jike chlorin, is mucb moie ac>t\\% ^Jt. & %«rmi 
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in tbe preeence of moistnre. Moiature, ae Í8 the caee 
with uhlorin aUo, caimes a bleAohing action aa well as 
au antiHeptlc one. Ad aqueoue sohition of tbe gas wiií 
givfl trae Biilphurouíi acid (H,SO,) thuf: 
SO, + H.O — H,SO,. 

The presence of moieture íb eBseotial to thio anbetanoe 
(SO,) if germicidal power ia to be exercÍBed by it. In- 
deed, in the parest&teanAyiirous sulpkur di-oxid áoes not 
destroy spores, even wken the gas is liquefitd by pressurt. 
Moiature is essendal. 

Thtnot(1800) has come to the oonclaBion tbat the 
speoifiogerma of tuberouloBÍe, glanders, farcy of cattle, 
typhoid fever, cholera and diphthería are destroyed by 
an eipOBure of twenty-four hourá to an almoephere con* 
taining the gan developed by tbe combiietion of sixty 
graina of aulphur for everycubic metre- 

The American Public Health Assooiation in direuting 
ihe use of this eubetance aa a dieinfectant recommend 
lhát the infected articlea be "expoged for twelve bonn 
to an atmoephere containing at least foar volnmeB 
cent of this gas in tht presenct of motslure.^' 

SuLPHUKu; Aciii. — This aubatance ia too familiar 
need description — siiflice it to say, in this regard, that i 
chemical foriuula is II, SO,. 

Eoch (1881) found that anlhras apores grew after ex4 
poaure to a one per cent aolation for twenty daya. 

Sternberg (1885) demonstrated that a four per 
aolutioD failed to destroy tbe vitality of the apores 
tbe Bacillus subíilis in four hourá. 
Seitz foaná ibs,t the dejeota oí l^p\\o\4va,\.\ft^'«,i 



*>e(I witb eiiual parta of tbe diBÍnfectiug eotulion, 

, *ra sterilized by a five per cent §olution iti tliree daya. 

fce evidence in lbe oase forces uatotheconcluBion that 

^JphDrÍQ aoid poaseases coDBÍderablj leas germiuidal 

'^^wer thaD carbolio aoid. 

SuLPiiuBous AciD. — JI.SO,, Sternberg (1985) found 
~"\at miorococtii were destroyed in two bours by 1 :20()0 
^y weigbt of Bulphuroua anbydrid (SO,) added to water. 
-*Je slso demoDBlraled that pua oooci fai! lo grow in aii 
^<|ueou8 eolution o( tbe Btrenglh 1:5000. 

De la Croix determined that ODe gramme of aulphur 
^i-oiid when added to two tbonsand parta of boaillon 
"prevented tlie development of putrefautive bacteria aud 
tioally deBtroyed tbeir vitality afler a time, 

Eitasato found that typboid baoilli were killed .38 per 
oent and cholera epiiilla by .148 per oent in five (?) 
boaiB. 

Tahnig Acid.— Cj^HiaO,. Thia Bubstance, also oalled 
T»HKÍ>ti ÍB too familar to pbyaicianB to need deauription. 
It U more oommonly uaed as a toniu, bemostatic and 
atyptio bat experimeDta demonatrate that it poaaeaBea 
laore oř leaa aiitiaeptic aetivity. A twenty per oent bo- 
lutiou failed, after two bours expoaure, to destroy lbe 
aporea of Bacillus anthracis and Baeillus subíHts. Ab- 
\jott however demonstrated that a aolution of lbe 
strengtb 1:400 (.26 per oent) deatroyed mioroooooi. 
Kitaaato found that l.SS per oent deatroyed tbe typboid 
bftoillua in five hourá aud 1.6 per cent effected tbe aame 
Teault in tbe aame time in tbe caae of cholera epirilltt. 



Miquel lias determined that it íb antiseptio ia the prú^ 
portion of 1:207. 

TaktarioAcid.— H.C.H.O.orC,H,.(OH),.(COOH)rf 
Thie snbetaoce, which ia maoufactured frotn grapé' 
wine depOBÍte (argol), is ušed in medicÍDe and the arU 
It íb auffioiently oommon to need no deecription. Th* 
BubHtance seems to be about eqiial to tanníc acid in an* 
tiaeptie ac ti ví ty. 

Abbott found that micrococci were killed in twtf 
bours by a Holution of tbe atrengtb 1:400. As was alao 
tbe čase wbere tannic acid waa ueed, a twenty per cent 
Bolution failed to destroy tlie §poreB of Baciilus anthra* 
cis and Baciilus sublilis. ílaneen has ehown howevetf 
that its germicidal power íh limited to a oomparativslj 
small namber of species — indeedwholc specisa of mioro* 
organiams are not only uuaCfeoted by tartaric aoid bai 
even actually favored by it. 

Terebens.— C,,H„. Thia Biibstance ia supposed 1 
be a modification of terpcne, produoed by lbe dÍBtills^ 
tion of oil of turpenline with aulphuric acid; it íb sup! 
posed to oonlain caniphene, cymene, terpilene and bop 
neo). It ia a light yeltow liquid witb tbe odorof freabi' 
ly-cut pine wood, or the odor of tbyme. It is somewbsf 
soluble in ether and alcohol but practically inaoluble tiS 
water. It ia aaid to be an agreeable antiseptic, a 
per cent aolution ia aaid to háve made a very servioeabli 
Burgioal dreasing. It has been uaed by inbalation ii 
broncbial aSectiona and in pulmonary tuberoulosÍH. 

// lUBy be ušed iuternally in ca\iBvi\ea ot in emulaio 



" doses of 4 to 6 minime; oř externally in Ůve per cení 
**>IatioiiH. 

Tkbfimk. — Ci,H,j(OH)). Aq. The hydráte of terpine 

* obtained by the action of alcohol, nitric aoid and cil 

5*í turpentine apon eaoh other. It oocars in whiUiOdor- 

5^ss, rbombic cryetala with a faintly aromatic taste. It 

*« BOlnble in alcohol and boilin^ water but only moder- 

^tely 8o in cold water, beuzeuť, liirpentiiie and carbon 

^isalphid. It hafl anti$cptic and eipecloraut propertiea, 

itis Baid. It has been recommended for usq Lii bronohi- 

tia and wbooping-coitgb. It ia given in doaeu of 2 to O 

graina, preferably in tableta ur in alcoholic or syrupy 

mizturea. 

TiiALLiNK.— C,lJ|oN(OCHj). ThJB sHbatance íh alao 
termed Tttra-hydro-para-tnelhyl-exy-chinelin and Titra- 
hydro-para-(/iÍnonÍsol. It ia formed by heatin^ aorolein 
and para-amido-anÍHol together with aame oiidÍKÍng 
agent. At ordinary tempemturea it in a liquid wbich 
formě, wlien cooled, a yellowishwhite, cryetalline pow- 
der witb a bitter, šalina taste and a poculiar sůmewhal 
aromatio odor. It is soliible in wat^r; ite two chief 
salta) the uulphato and tlie tartrate, wliicb are ušed in 
tnediciue, are Boluble in water and alightly so in 
atcobol. Wood apeaks very briefly but also very nn- 
f avorably of the substance. It has been ušed in gonor- 
Thsa, in one and a balf per cent injactions and Iwo per 
oent boQ^^es, witb apparent succees. 

Thilaninb. — Thie sabstance is a anlphuretted lanolin 
prodnoed by the aotion of anlphur upon lanoline and 
ooataining about three per (lent, ol rvAv^ivlt. \.\.\* ^ ^"áv- 
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lowisb-brown substance reaemblíng vaseline and devoid 
of irritating properties. It has been nsed looally 
dermatology, being designed to replsce iohthyol ai 
tbiol. 

Fox, after ezperience with the medicament, concladq 
tbat it poaseuHcti no single advantage over lbe remedú 
oomroonly ušed. It is objectioaable, howevei 
oounl of its color, odor arid high price. It BeemB t 
bavě received lítUe or iio attention daríog the past yei 
and has probably passed out of use. 

Tmoi., — Tbiol is a mixture of sulpburelted bydrt 
bone, it Íb an artificial Rnbetanoe designed as a eaooedi 
neum for iobtbyol; this latter substance is obtained b 
the diatillation of a bitumínous oil, it contaíns ammoi 
ium and probably also sodium iuhtbyo-eulpbonate, — 
is nsed cbiefly in dermatology, having no active gera4 
oidal properties tbough aaid to bavě the powerof arresfi 
ing the growth of bacteria, Tbiol occura in two forma 
one, a liquid, whiuh eňsts as a thin, brownish eztraa 
slighlly heavier than water and ia not the purified pro 
duet, it is tberefore cheaper and oftener uaed; the otha: 
ocoiirs as a Sne brown powder, or else in soalea. It ii 
soluble in water, eapeeíally in the presence of glycerin 
The subetanoe is ohiefly ušed by dermatologíats a 
gyneoologiste. Reports aa to the resulta of ita nse i 
dioate that it is free f rom odor and irritating propertiei|, 
does not cause bleeding from raw and eroded aurface^ 
promotea absorption of efíusions — and indeed has eooh 
advantagea over iobthyol itaelf that it bida fair to dii* 
plaee the latler substance. TMo\ lava^j \i6 ^wtTixtiXKTO 




*ivBd from coal-tar, 
"Mrith one-tetith volni 
The enbatanoe oconi 
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f >n doses of one and a half grains; locally it may be 

. Pplied as a dustíng powder, oř else in oÍDtrnent oř else 

^ folationn of 10 to 50 per oent Btrenglh. 
TBioPHBfí. — OíHjS. This Bubstanoe íb a sulphur de- 
^iratÍTe of beniene. Indeed Meyer bas pointed ont tbe 
faot that it oooura in all of tbe oommeroial benneiieB de- 
lt may be inolated by agitation 
e of ooDoeDtrated Bulphario aoid. 
as a olear, oolorless and voUtile 
oil wbioh is inaoluble in water. 

Thtophen itself has been but little ušed in medioine, 
bnt its derivativeB, iead andsodiumtbiophen-aulphonate 
(wbioh Bee) and tbiophen di'iodid, bavě been favorably 
repcrted on from Kapo8Í's olioio in Vieuna. 

Tbiophen dí-iodid (CiH,I,S) ocuars in beantiful, Bmall, 
cryBtalline tablets whicb are volatileatordinary temper- 
atures and whicb are aUo inaolnhle in water; tbe oom- 
ponad haa been aeed as a anbstitute for iodoform, being 
employed in alt oonditions in wbieh iodoform wonld be 
ooDsidered indioated. Hock, of Yienna, eays that itB 
nae in lbe powder in Burgioal dreBsings Beems to retard 
tbe formation of pus and to prevent the ooourrenoe of 
of exaberaot granalation. It íb ušed in the form of a 
daating powder, oř eUe in gauze. Its freedom from ob- 
Jeotiooable odor and its non-toxio and non-irritating 
propertieB bavě been demonatrated by ctinical ezperi- 
ence. 

Thiobbsobcim. — C,Ht(OS),. This substance reanlts 
from the oombination of reBoroin, sodio hydroxid, sul- 
pbar aad bydrocblorie acid. The ptoAaiV cicíi"m% xm \hft 



form of a flocculeiil, grayiBh-while, non-irritating, lasl^^^' 
leBH and odorleas powder wbich is insoluble in wate;:^— ' 
but slighlly soluble in alcobol and ether. It baa beei;;:^^ 
BQggeHled and employcd an a substilule for iodoforn^^ 
and bas been uaed aa a dualíng powder, ospeoially ic^^ 
lbe treatmeol of ulcere of tbe leg. ^m 

Thvuol. — C„H„OH. Thie subetanoe íb obtained-H^H 
from the volatile oile of Ihyme and other planta^ ^| 
It oocurs in large, transparent platea oř in acicular crys- 
tals wbich are inaoliible in water but solubte in the 
fatty and essential oila. It has been uaed by inhalalion 
in pertnssia and variouB pulmonary affeutioDH; it has 
alao been employed internally in various gastrolntesli- 
nal diseases and in rheumatism. Itiaaatdtohavegiven 
good reanlta in the treatment of woands, skin diseaaeB 
and varioua affeotions of the month. 

ThÍB produot waa introduced into medicine by Ranke 
of Halte, in 1873, and waa muoh lauded on aooount of 
ita comparatire freedom from poÍ8onoQB and irntating 
propertica, but cliDÍoal ezperience haa^in nowise war- 
ranted the brilliaDt ezpectations, they háve not been 
fulfílled. A five per cent aolntion doea not destroy 
anthrai aporea, even in fiCteen daya' espoanre to it8 
acition, aa haa been demonctrated by Koch; but tbeir 
development ia aomewhat reatrained by 1 :80,000 he 
atatea. Yerain found that the aubstanoe itaelf required 
three hoara to destroy the tubercle bacillus. Behriog after 
oareful investigation, prononncea that it poaseasea fonr 
timea /ess germicidal power than oarbolic acid, and yet 
Jianke fortdly believed it to be a totmviiNAfeiWil of the 
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latter, Miqnel bas determined that it ia aatiHeptio in 
Ihe proportion of 1:1340. 

Tnr Chlorid. — Thia eubstance, in one per oent aoln- 
tion aad aoting for two bours, deeUoyeá the bacteria of 
of patrefying boaillon, bat aa .8 per cent Holution failed 
to accompliah thia. 

Tobacco Shokb. — Tasemari demonetrated that to- 
bacoo Biiioke poesesBea tbe power of reatraining tbe de- 
velopment of baotería — especially certain apeoies, aa 
Fríedlaender'^ bacillusand iheapirlltaof uholera, wbiob 
fail to develop after expoaure for balf an bouř to &n 
atmoaphere of tobacco amoke. 

TuMKNOL. — Tliis Í8 a com]>aralively iiew compound 
wbicb Í8 produced by tbe treiitment of tbe uiiaaturated 
hydrocarbons of miueral oila witb aulpbiiric aoÍd, and 
ia olosely allied to iohtbyol. It oooiira as a dark-brown 
fluid wbich NeiHser, of Brealau, seems to conaider an 
efficaoioue compouud. Ile says that tbe eubatanoe and 
Ít8 compounda, wboae aution aeema to be obiefly auper- 
Gcial, owe tbeir virtuea to their atrong rediicing proper- 
ties rather tban to tbe aulphnr in tbeir compoaition, 
wbioh latter ia true in tbe oase of icbthyol. It baa been 
reoommended in prurítu«, moist eczeniata, etc. It baa, 
bowever, no antiparaHÍltc oř germicídal powera and 
bence ia of no service in eryatpelaa. But littte haa been 
heard of the anbatance in thia country aa yet. 

Valkbianic AciD.— IIC,H,0, oř better C.lI,,COOH. 
Tbia aoid ia an oily, colorteae, liqnid wíth a penetrating 
and cbaracteriutio odor; it ie bul aligbtly aoluble in 
water but is aoluble in alcobol. Iv va íoatvA to níJokwwi. 




and angelioa root but ie generally prepared by tbe o^ 
dation of amyl aluobol. Koch found that a five j 
□ent BolatioD failed to deBtroy anthrax Bpores eveo afU 
five daye' espoSure. 

Xtloi,.— CjH,o. Also termed XyUnt and Di-methy^k 
btnitttů. Tbie Hubetance, as ita chemical formuta va^ 
cates, ia a hydrooarbon and resembles beuzf 
said to poaaeHS antiseptio propertieH aud applioatioD b 
been made of tbis faot, eepeoialty in tbe treatment Q 
variola. The doae, when admiusatered internallyi I 
30 to 45 grains given in nine. 

ZiNC Chlorid.- ZdCI,. Tbis aubatance, whioh 
ueed io concentrated eolutioD aa an eucharotic oř canatió 
aleo posaesaeB antiseptic powera. Koob found that % 
bad little oř no effed upon autbrax spores, bowever,' 
for aneb aporea germiuated eveii aíter thirty daye im> 
meraion in a five per cent solution, A five per cení 
BolutioD sacceaafuUy destroyed tbe apoies of Bacillus— 
sublilis. A two per cent aulutlon dealroyed pUB i 
in two bourá wbile a .5 pur oent (1:200) aolution ( 
atroyed lbe Aficrococcus PasUuri in the aame 
Miquel has determined tbat the aubstance la antisept 
in tbe proportion of 1:536. 

Zinc-Mkrcuric Cyanih.— Hg(CN),.4Zn{CN),. Thií 
Bubatauce occura aa .i nbitu powder wbicb ía praotioally 
inaoluble in water. It Las been blgbly recommended 
aa a uon-irritaling antiseplic but ita use ]iai> not beoome 
generál. Until recently it waa tbe favorite antiseptio 
gaed by í^ir Joaepb Liater, lbe "Father of Antiseptio 
l^urgery"; more recently, howCTeT,bB baa repndiated »11 
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antiseptios with the exoeplion of oarbolio acid— Ihia he 
<3eemathe antiseptic/«f excellence. The ohief objection 
'to !SÍDC merourio oyanid ie ita feeble germioidal power, 
«wing what virtae it poeseeses to iU inhibitory power. 
{8ee "Meronry.") 

ZiNC SoKOiODOLATB. — ThÍB Bubstance ia the bího de- 
rivative of Bozoiodol (whioh aee). It occnrB ín the form 
of acicular cryatala wbich are Bolnble in water in tbe 
proportion o( t :20. It haa been uaed in aoute and 
chronio blenorrbeas and atso in acule inflammatory ood- 
ditiona of the naBo-pbarynz. In gooorrhea it ia em- 
ployed in aqueoua aolutions of Btrengtha of .5-1.5 per 
oent, to whioh either laudunumn or ealicjlate of bis- 
math may be added. 

Zmc Sdi.phatk, — ZnSO,. Tbia anbatance ooourn in 
oryatalB or cryBtalline maBíes whiuh are readily Bolnble 
in water, Tbe product íb uaed cbiefly aa a minerál 
astringeut oř an irritant etnetiu. Some phyBicians háve 
attriboted antiaeptic or germiuidal powere to it. Koch 
foand tbat antbrax aporeB germinated even after ten 
days immeTBÍon in a tive per oent eolution. Miorooooci 
from an aoate absoesa resisted tbe action of ten to 
twenty per cent aolutions even after exposurea of two 
houTB — the Micrococcuí teíragenus waa killed however. 
A oarefnl oonBÍderation of all of lbe experimental data 
at onr oommand leade ub to the oonolusion tbat the 
enbBtance bsB very feeble, if any, germioidal power. 

Zmc S0LPHOCAKBOLATB. — ThÍB Bubatance ia the zino 
salt of salphonic acid, alao termed eulphooarbolio or 
pfaeDf 1-BUlphurio aoid. (řjee sulphooarbolic aoid). Tbii 



aalt wa8 al one tima bigbly vaunted aa an inteelinal 
antieeptic. Koch fonnd tb&t a five per cent aolation 
failed to destroy anthrax eporea even after five dajB^ 
eipoBtire— the Eodíam compound was equally worthlesd 
even when apptied for a greater lenglh of time. | 

Zin.' Slj.phyi>boxid.— Zn(SH),. Theoretically thii- 
NubNtaDce ie tbe hydroxid in whiuh the oxygen of the 
radioal hydroxyl has been displaced by Hulphar. Zinc 
eulphydroiid occura as a white Bolid which readíly de- 
uompoaes in tlie dry statě aod i§ therefore frequently 
preaerved by immeraioD in waler. It has been employed 
both interDally and externally. Its use in extemal 
treatment has been ohiefly in aneb conditione as paori- 
asin, eceema and varlous dermatoses of a vegeto-para- 
flitic charaeter. It can be ušed externally in the fonn 
of an ointment of the Ftrength of ten per cent. In' 
nally it is administered in doses of one-half to t^ 
graina, usually in pili form. 

Vili.— TiiKiE Uhk and Valuk in GicNKaAi, 
Mkdicine, 

Wbat havQ tbe principlee of generál anlisepsis doH 
for generál medicíně? Háve not tbeir far-reaching í 
fluencea been felt even bere? Today tbe modern sá*' 
enoe of baoteriology is about to revolntionize modem 
medioine and its prini^iplee— indeed we seem upon the 
eve of a dawn of tbe elaboration of a speoífiic and radí- 
oal treatment for diseaae, infectious diseases at least. 
Ja gome cssea tilie seems to háve been aocomplished »t- 
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^Bdy while íq othutH a vast slride hae been made íd 

••ob direction by the demonstration, isolation anditocly 

^f the variona epecifio organismB upon which the etio- 

*Ogj of tbeee diseaeee aeem dependent. While mach 

*laa been acoompliahed iu thia field, it is chiefly in the 

^phere of preventivě mediciDe, of praphylaxis, tbat the 

■^arveat bas proven richest aud most abiindant. In tb« 

«2ase of pulmonarj tuberculoaís. ouo of the monl fatal as 

"well as common of alt dieeaaes, the specific cauae of the 

<lÍ8ease has been diacovered, iaolaLed, cnltivated and 

Btndied. Thia haa led to the demonatration tfaat iDÍeo* 

tion in many casee ia largely due to the deBeioation and 

dissemination of taberoulons aputa aa an impalpkble 

powder. 

A proper appreotation of tbe infeotioas and dang> 
eroue nature of tbe apulum has led to itH deatruotion oř 
sterilization. The reauit of tbia baa been aeen in some 
localities, where eiteoded obaervationa were made, in a 
reduction of the death-rate of the diaeaae. Wlien we 
oonaider the extenl of the diseaae and ita eaaentially 
falal charaeter, we oan readily appreciate tbe faot tbat 
cven a slight reduotiou in tbe mortality ia aa aignificant 
as imporlant, indicating aa it doee the poasihility of 
more tban a alight aaving of buman life the world over. 
While tbe diaeaae itself is by no meana tboroughly 
amenable to treatraent, yet its inception haa been to 
aome eztent avoided by the deatrnction oř aterilization 
of the infeotioua diecharges (aputa) from tboae thaa 
affected. Moreover attempts at ínternal and local treat- 
ment of th« diseued vondition, altbough hardly bríU< 




ianlly eouoiiraging, háve not been altogether devoíd 
resolt. Of coiir§e in all treatment it niD^t oonetantb 
borne in mind that the destructive action of ths blooď 
and tisBues iipon parasitio organiems ia appreciably 
deoreaeed by conditionB of maUniitrition and depreaeed 
vitality; oř by Burroiindlnge nnfavorable to the moit 
healthy development of the body and íIh organa and 
tJBSues. By improving nuLrition and placing tbe patient 
in the moBt favorble hygienio coiidítíons which are per 
se least favorable to micro-organic development, we in- 
crease the germicidal pověr of the blood and tisenes 
and tbeir toxicity for tubercle bacilli as well as other 
baoteria. 

To hygieně, to quarantine, to eanitary Bcienoe, 
BepBÍH and bacteriology (its logioal ontoome) háve prov- 
en of the ntmoet value — indeed upon thie rock are they 
now founded. Typhoid fever, Asiatio cholera and vari- 
oiiB other epidemie and infectious dÍBeasea háve had 
their virulence comparatively circumBcribed by rigid 
adherence to the dieta of antisepsie, espeoially by the 
complete disinfection of stoola and other infectioaa dis- 
ohargeB from tboae afflicted, ThÍB has been of decided 
value; vhen one ír unable to control au ínfeotious dts- 
ease itself, it ie of tbeutmost importance and valoe to 
be able to control the spread of the disease. It is diffi- 
cult to eatimate the absolute value of such pověr, be- 
oauBe BQch value depends upon the oasnalties and fatali- 
tiee averted, therefore it must retnain an unkuown ystj 
indubitable quantity or factor. To what did we 0T1 
our Sreadom from the terríble Bcourge of uholer« % fei 






fears ago but to tUe prompt Ín«tiluliou of rigid sanitary 
and hygienic — tbat U, aDLiBeptic — precautiona? lodeed 
floientiliic men are ao familiar witb the abandant and 
practical results of the applioation of antieeptio prinoi- 
ples m preventivě medicíně that is bardly eeuma neoeaa- 
iry to do more ihan dírect attentiou lo tbt^m. Certaiuly 
they are as manifest as the siiocessea of the use of aatí- 
aeptioa in varioutt traumaťisms aud in the trealatent of 
iooalized infeclions coaditions where acceasible to loual 
treatment. 

Moreover baoteriology, thn tegitiroate offspring of 
RnlJsepaia, h&H alao added greally to tbe preoision of 
diagnoatic skill and science. What nosologioal chain 
of evidence is uoiv complete and poeitíve, in luberculosia, 
tbat ta devoid of a demonstration of tbe presence of the 
specitic bacillns in the morbid secretiouí' What diag- 
uosia of Asiatic cholera is a completed auientifío entity 
ai the present day unlesa the preaenco of the cbaraoter- 
iatio spirilla in tbe atvine didcbarges has been demon- 
Btrated? How índeed may we clearly and positively 
difEerentiate between diphtheria and several other in- 
fectioQB, ÍD fl a m m atory, membráno ns orpseado-membraD- 
ona diaeaaes of the naao-pharynx except by a bauter- 
iologioal demonstration of the presence or abaenoe of 
the Klebs-LoetKer hacilluHV 

latheearlier days of cvcq modern aiitíaepBia sub> 
atancea were freqnently employed which later and ríper 
ezperience has proven devoid of value. Tbe beginning, 
of all Hyatems are neceanarily crude, it is the oft-repeated 
Btory oi per aspera ad astra. In the utter absence of 




preciae knowledge concemiUg the nátuře of tbe infeot- 
ing agent, oř germ, oř its habits as well as habitat, 
was not Burprisiitg to find ihe sanitarian devoting him- 
selť to futile efforta at destruotion of imaginary foes 
with weapona almoat as imaginary. For tliis samé rea- 
aou he freqnently negleoted to attack the much more 
materiál and infeutious pathogenic principlea of šach 
thingB aB tuberculoua sputa oř typhoid or eholeraic ex- 
ořeta. We havo now leařned howeveř that even if 
pyogenic and pathogenic bacteria do exiat io the air 
(whieh ia not to be doubted) the spray, as Slimsoo bae 
amply shown, is Ihorougbly inoapable of effecting their 
deatruction. By far the grealer danger of infeotion 
lies in the transfer of germa directly to tbe wound sur- 
face oř olber focus of infeotion by means of infeoted 
banda, instrumenta oř dreasingR. [ndeed in many caseS) 
formerly, tbe pbysician or surgeon was liimself tbe un- 
Huepected and unconscious aource of iiifection. Now 
however everytbing unsteřilized is looked upon as ^J 
2>ossÍbk souroe of infection. ■ 

The vital resistance of bacterial organisms to variouil 
agenta differa witbin certain límits for the varioDB 
species; some exbibilíng speciál Husceptibility to speciál 
agenta, for esample lhát of the aeptic micřoooccus to 
alcohol and of the Bacteriwn termo to boracic aoid. 
Tbere is therefore certainly aome rational basia for the 
snppoaltion that the various pathogenic germsmay like- 
wiae exhibit aimilar snsoeplibilities to various agenta 
administered mediciually with a view to the destruotion 
of sacb geraiB, oř ratber to a vre\eiv\,\ow oí tb«lt devel- 



polent, TUe antiseptio value of tbe snbat&DcOB ao 

/^wd depends largely, itideed entirely npon tbeir 

'^fer to prevent the multiplioaiion and proliferation of 

^oteria. This does nol neneasarily imply ffermicidal 

"ower, wbich il woiild hardly be within the boanda of 

íason lo eipect in itilernal admJtiÍBtratÍon. Indeed 

J^ternberg has claimed ibat it ie possible tbat tbevírture 

^f mercariu chlorid and iodid in ayphiiia may be dne to 

■he restrictive pOWer of even the email quantitieB of the 

!rug ezbibited. It wouid be imposaible to introdaoe 

raffioient to M/ the germ bnt be tbinkt! it plausible at 

4eaat that a saffioient qnantity may be ingested to re- 

;triot ita growtb and development. Some agenta whieh 

^o not aotuaily kill micro-organismH mívertheleas poa- 

eesH coDaiderable reBtriotive power and by virtue of this 

property beoome valuable anttaeptioH, thÍEi ia eapecially 

true of boracic aoid. 

Clinical experienoe haa demonatrated Lbe value of 
variouB antiseptioB whicb háve beeii uaed enperimentally 
íd the treatment of variouB diaeaflea in whioh tbere waa 
reaaoD to even auapect lbe preeence of apeoific organ- 
isniB. Indeed tbere are few praotiúonera who háve not 
employed theBe agenta internslly for the cure of varíoua 
formB of diaeaae. In aome iuatances tbeir effect bas 
been more or lesa prompt and satiafactory; in otbera 
probably oniy negative resiilta havebeen attained while 
in a third clana perbaps only loxic and untoward devel- 
opments háve ariaeo. In view of thia diveraity and 
varience in botb reaulta and opiniona perbaps a diaous- 
aion of tbe proper uaea and V\m\\,a.ťiow* o^ ' 



remedial agente, however brief oř imperfeot, may not 
lie entirely oiit of pláce. Let iib look at oor facte in the 
light of tlie devolopments, establiehed by both experi- 
niťiit and cxperíenue, of the past few ycara. It bas been 
demoDBlrated beyocd doubt that most of the infectioQB 
dÍHeases at least are due to (a) Hpeoific organisms or (() 
enbetanceB prodnCed by ihe &ctioD of epecific organisma; 
and that most, if not all, of these diaeanes are acoom- 
panied by more oř less pyrexia. In many of theae oasM^ 
the Hpecitic organism bas been ÍHolaled and detennipe dj 
aH is the caae with the following: fl 



MOKBID COMUITI 

Suppuration. 



Qonorrhea, 
Anthraz. 

Tubercaloaie. 
Leproey. 
Glanders. 
Typboid fever. 
Tetanns. 



Diphtheria. 

Speoific croupouB pneu 
monia. 

Asiati c (tholera. 

Relapsing fever. 
£pidemit3 íljsentery. 
Erysipalna 



MlCBO ORnANISHS. ' 

The variouB pus ooout 
such as Slaphylococútts pyo- 
yeites aureiis, at(ní8,ciCru8 an&r 
ihe Strtptoooccvs pyogenei, 
']'he gonococcua oí Neíuef 
Sacillua anthracia. 
" tvberculoeia, 
" Uprm. 
" multei, 
" typhosua, 
" tetani. 



" diphtheria. 
Diplococcits pneumonion 

Spirillum c/tolertB. 
Spirochaete Obtrmeite 
Amehtt dyaťfrtlerťcí. 
SlreplococcaiB CTy«^ 
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Then too cerUin olher diHeanee such m variota, rubeo- 
k, 8oarlatÍDa, yelloT fever, lyphus fever, Byphilis, Ori- 
«ntal plagne acd several inteHtiual diseaseR are al§o in- 
feotioDB íd natnre and doubtlesahave^peciltioorganittms 
;^biob bavě not as jet been bolated. Let ub glance 
iiriefiy at these uonditiinDB. 

In the čase of Buppuralion tbe virtue and value of 
iiDtisepsia is peonliarly marked. In a properly conducted 
treatment of a localized and acceBsible oonditiuD tbe 
forroation of pnB íb now praotically as rare aB it waa 
formerlyoommoD. Indeed ae Oereter flays, at tbe pree- 
|Snt day infection and suppuration in a fresh wound are 
flse to tecbnical faultB oř else errorB of oommiBBÍoD 
Bt omiasion od tbe part of the profesaional attendant in 
jgharge. 

Anthrax and glanders are more eommonly eoniíaed 
to lbe lower animals and benue bavě liltle interent 
1^0 U8 in a conBideration of lbe metbod and reeiilts of 
I lutÍBepIio treiitment. 

In tbe more modem and BucceBsfiil treatment of gon* 
|Orrbea the tendenoy is lo tbe uue of irriganl autiseptiu 
laolalioDB of boracic acid, meruuríc cblorid, potasBic 
|>er mangan ate and hydrogen peroxid. In such oases 
tiie resnlta givon bavě been more Ihan sati^factory. In- 
^eed eterílisation of the lower genito-urinary Iract bas 
been aooompliebed, ii íb even olaimed, by the interaal 
«dmÍQÍBtration of such remedies as oil of wintergreen or 
wraoio aoid . Johnson had proven tbe appearanoe of bo- 
moio aoid in the urine len rainatea after ite administra* 
Hon by the mouth. ^^^^ ^^ 



In the cMe uf ÍDfliieii2a, variola, rnbeola, eoArlatina, 
yellow fever, tjphus fever and relapaing faver little oř 
no benefit bae been aacribed as yet to internsl aDtiaeptic 
medicalion, except in lbe caee of inflaenza wbioh somfl 
claim íb di§tJDGtIy modified by tbe iobalatioD of vapor- 
jzed volalile antiaepticH. In scarlatina alao aDtíaeptic 
inunotioDS in the latter etage bavě leasened the cbances 
of infection of thoee coming iii contact with the patient. 

Upidemio dyaentery, no long beyond the control of 
tbe phygioían, bas 3t laat been fonnd more or lesa amen- 
ahle to antiaeptio reotal injectiona, espeoiallyof aqaeous 
solntions of argentio nitráte. 

Diphtheria ia now recoguiaed aa an infectiona diaeaae 
of a looal nátuře whose generál eymptoma are dne lo 
eecondary abHorption of tbe produuts of vital aotivity 
on tbe part of the germ, Its treatment ia eaaentially 
antiseptic, beiug directed agalnat tbe germ lodged ia 
tbe membráně. The results of euuh treatment are eo 
obvioua that we need hardly do more tban refer to them. 
The aame le alao trae of eryaipelaa, whoae atreptococcna 
seema to be apeoially auseeptible to the influence of 
uarbolie acid. In Aaiatic cholera it bas been notíced 
that the apirilla are especially auaoeptible to the eSeot 
of tbe minerál auids, evenin dilute eolutions. Advant- 
age haa been taken of thia fact in tbe treatment of tbe 
dieeaaa and it baa also been oombined with intestinal 
irrigation. 

In the oaae of tetanua Dr. Schwarz, of Padua, oured a 
boy of tbe diseaae by meana of Ihe injeclion of m miU- 
íaxin wbivb had been prepared bj Titnoni and C«ttaiii_ 



from lbe epecitio bauillus. Schwarts HkewiBQ rafera to 
tliree olher similar oaflcs which had been trealed by 
Italian pbysiciíLns íd a similar manner with tb» sucuesn- 
ful result in eaob oase. Fraenkel had a BÍmílar experí* 
enoe in dipbtheria. 

Il íb DOW establiahed beyond doubt lhát typboid fe- 
ver ia oansed by a specific organiHm ÍDlroduced from 
without. Eberth found tbe bacillus presenl in the 
spleen, lyntphatic glands and portions of the intestinal 
traot in twelve oiil oC tweDly-tbreo oaees, Kooh in fífty 
per oeul aad Meyer in eixteen oasea out of twenty. 
Laoatello reproduoed ttae dieeaae in ten oul oí thirteen 

ieň by inoculation with blood from the spleen of S 
diaeased animal. Keuhaua found ihe baoillua in tbe 
rose macolfe ia nine oui of tifteen easea. Tbe cbief seat 
of the diaease ia in the intestinal tract. It bardly aeema 
rational to claim to be able to fíill tbe germ under auob 
surroundinga, bat oan we not eweep tbe feoal maller 
from the bowel and by the uae of proper antiaeptiua 
prevent the development and proliferation ot tbe germ 
withiu tbe intestinal traol? The experiments of Fort- 
cbinakey are intereatíng in Ibía eonnection. He iiaed 
from ten to fifteen grain doaea of boracio acid in two 
huadred and foriy oaaea of typboid fever during au 
epidemie; be waa aucceasful in two hundred aad Ihirty- 
one oaaea — about ninety-aix per uent. He olaima that 
in the tirat three or five days fever and diarrhea dimin- 
iahed, tympanilÍH almoat diaappeared and tbe atoola be- 
uame normál in uharacLer. 



proofs of ihe eiisienoe oí ptomaines and toialbtimin*, 
thia batt long BÍnce been doně by many Gompet«nt aod 
ruliable obiervere. lodeed snob eubetancea msy bereal 
c.aiiHative faotors in dieeaae oř ín the caosation of dan- 
geroufl and diftagreeable Bymploms. Sacb ptomaiDes oř 
laxalbuminít may originate either eztemally oř int«r- 
nally, Íd either event tbetr ingestioD and absorption are 
more oř letie promptly followed by varions acute pheno- 
měna resembUng ořdinanly tbe profound symptoms of 
aouLe alkaloidal poisoning. In many cases lbe ďiaease 
may be primařily looal but aoon beoouea oODstitutional, 
A result of the eeoondary abeorption of tbe prodoots 
eliminated by the germ íd ita life bi§tory. And tbe 
manifestatioDB of thia xecondary or eystemio infeotion 
are often more alarming and more dangerous than those 
of the primary looal infeotion. After tbis generál in- 
feotion has taken pláce the local use of antiaepticB ia 
UBeleaa eioept Ín the attainment of a purely loeal result. 
The diHturbing element is iio longer oircumecrlbed, it 
has now penetrated within the portals of the ciroalation 
whitber wo can hardly follow it, for the agent which by 
ita toxie power bas paralyzed the nervous flyetem and 
threatens evcry function is quite beyond ibh reach of 
germioides — it is amenable to no anLÍBeptio. Theoauee 
ia not an organiem whoee vitality may be deatroyed, it 
íb a definite compound whoee pbyeiologioal effeota must 
be oombated or wboae cbemioal autonomy must be de- 
atroyed. After ptomaines, leucomaines or toxalbumino 
are formed they uan hardly be antagoniy.ed by germi- 
oides, the fffirm miiBl be deaUoyei betore «\«^icít«AAa^ 



^h« BUbsUnceH. Id other uaseB perhaps Ihe germ ítHelf 
^ay euter the oirculation, leaving ihe iite of primsry 
'OfectíoD; it íb then inaucexHible and proof agalnst at- 
tacks of this nátuře. If in this lallor čase the future treat- 
l&ent of iofeclioue dÍBeaee íb to be directed to apecifio 
gennB ratber tbau to the resullíng pheuomena we sbalí 
be forced to rely not upon mecbanical deBtroyers bul 
npon proteids oř alkaloide which are either ohemioally 
oř pbyBÍotogioally antagonistic, as well as to institute 
treatment with a view to an iticreage of the vítal resístive 
powor of tbe tisBueH and fluidB. Ilere is tbe tield of lbe 
medicine of the future. GeroiicideB are oiily ot value 
in BO far ae they deBtroy germB and prevent futur* 
elaboration of toxío products. Clearly then the tnfer- 
eDoe ia obviouB — aotiou mual be takeu BulboieDtly early 
to deatroy the germ and mnder impoBaible seoondary 
infeotioD by abeorptioii oF tuxíc produuts. 

In saoh diseaBea as are dependent upon Beoondary in- 
fectiOQ oar main reliance aa yet ia to be placed in those 
remedies and meaBurea which aupport and atimulate 
the vitality of tbe patietit and promote his nutrition — 
"da robw, fer auxUium." 

It oan be poaitively stated that fermentative oř putře- 
factive mlcro-ořganismB do not eziat aotively in the in- 
teatinal třact wheu ila Beuretiona are nořinal. Kurlow 
and Wagner háve proven coDcluaively that oonstant oř 
specific microbes do not exist in tbe atomaob and 
that thoae whloh do eoler it with the ingeata are only 
aooídental ahd tempořařy řeaidenta for they aaonot livfl 
íd the nořmally acid oonteuts of that ořgan. In their 



opinion tfae normál gastric juice íb indeed an exceeď 
ÍGgly strong germicidal agent and wben in fall and sof- 
mal aotivity destroja all others than the most prolifia 
and tenacious germe, such as the baoilli of tuberculoaů 
and anthraz; certain staphylococci aleo seem lo be able 
to withstand its action. So Natare providee, as it wero, 
a Cerberus to guard the portaia of the alimentary Iract oi 
rather indeed to forttfy ita whole conrse, juet as in bel 
beneficence she haa conferred germicidal properties up* 
on the blood, certain fluide and the cellular elementaj 
or their constitneuts, of certain orgáne. 

If then tbe normál inteatinal and gaeUic jtiicee poBseaa 
fluob deeirable and vabiable attributee may we not con* 
dnde that the vast majority of oaaeB of infectioua dia? 
eaae of euch tract are direot reanlta of a vitiation of opn 
deficiency in the ijnality of each secrelion? If such be 
tbe caae then eoientitÍG therapeuaÍB demands the de* 
Htruction and elimination of infectioaB materiál by th« 
institntion of uormal procea^es elaborating normál se* 
oretions as well aa, if not more than, lbe direct antagon- 
ism of antiaeplioa tbemselves. Antiseptica may be of 
decided value bowever wben they háve the power oí 
ridding depreased vitalities of the incubua of germ lifei 
While large numbera and varieties of mioro-organ- 
iama do eiiat normally in tbe digeative tract they ar* 
ordinarily incapable of injurioue action becaaae they are 
rendered inert by tbe normál digeative fluide. Bat the 
moment, bowever, that auch normál seuretíons, becorae 
perverted, vitiated or arreated the germs already tbere, 
arlhoae juíroduced wíth tbe ingeeVUj sift ^l! 
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eoDditiotiH f&vorabl« to their developmeol and as a oon- 
sequence fermentalive ohanges ensuo. Onoo institated 
who can foresee tbe reenll? Will it be simply a oase 
of primary aotl looal infeotion oř will itreault ina more 
complex aad dangerous secoadary and sjNtemio infeo- 
tioD? This depends ealirely upou tlie nátuře of tbe 
gertu oř germs and alao the facilitiett pregent whioh are 
favorable oř unfavorable to Buccessful and undtaturbed 
development. When only a eingle loual infeution 
enpervenea it may be and is poBBÍble by tbe ubb of 
proper antiseptio measureB and tbe administration of 
proper anliBeptiu remediea in Buffioient '^uantlties to 
'imit Oř arreet tbe morbíd condition. Not alwaye by 
deetroying tbe organisms tbemBelveB, bul by ÍDBtitUting 
4 tram of couditionB unfavorable to tbeir nnbBeqaent 
growth and development. Tbis muat, however, remain 
little else tfaan palliative and temporary in e&eot so long 
as tbe secrelions of lbe digeslive tract are at fault and 
sllowed to remain eo. Furtbermore we can atiticipate 
little elee tban unsatisfactory reeultB as long as we ez- 
péct a email amount of antiaeptic, Bucb as íb bardly more 
tban Buffloient to sterilitě a superbulal utoeration, to 
promptly,'tboroagbly and sufficiently diaiufeut tbe wbole 
inteslinal tract witb ita many square feet of muoOQB 
membráně, to aay notbiug of the aooumulated infected 
Becretiona and exeretiona. Catbarsis, elimination and 
irrigation muat preuede and meubaniually prepare and 
make olean tbe way for tbe antiaeptic wbii-b ia to fol- 
low— tbab is, a minimum amount of workabould be teft 
for it. 



IX. — Thkik Valck and TJsk ru Sitbsbbt. 

The primary eincidation of the prmoiplea of antieepaiH 
originated with the Burgioal branuh of the healing art 
and it is bat natural tbat we shouid look to thia depait- 
ment of tnedioal science for subBeqnent development 
and improvement. Háve oar expeotstione been realized 
or has Time, with ruthless hand, swept all record from 
tbe history of progrese? Nearly three decadee ago the 
prinoipleB of autisepsÍB firsl came into praotioal use in 
Burgety and the dnbseqtient hiatory of those prtnoiplea, 
from the very first period of their inoeption, haa been 
ODe of (lontÍDnal and untnterrupted progrens. Within 
tbe paat few years the results of bacte riologioal researcb 
háve oompletely reToliitionized snrgical pathology and 
aargioal methoda. A large majoríly, if not all, of the 
acQte and ohronic inflammatory proceaaea and lesiona, 
as well as wound eomplicationa, whiob are brongbt to 
the atlentíon of tbe surgeon are due to micro organiama. 
For tbis reaaon it is necessary and expedient that the 
importance of baoteriology as an integrál portion of tbe 
science and art of modern anrgery be given due and 
proper recognition, Theee recent advancea in aurgical 
pathology, involvlng aurgical methods as they did, laid 
tbe very foundation forthoae brilliant achievements of 
modem surgery which read likethepages of a medieval 
romance. The debt which modern surgery owes to 
baeteriology and baoteriological research is peculiarly 
/gw4 ^or to it mast be aocredited a Wge meaanre of 
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the suuceee atlendant upoii iu Uter years. Tlie kuowU 
edge wtiich ha§ baen derived from lbe syeMmatio ÍDV«a- 
tigatioD of digeaae, impelled by the aid affordedby bac- 
teríology, has opened new fields of naefulnesa and mater- 
ially eiteoded the ephere as well as increased the utility 
of the aurgeon himself. ladeed to each good eSect 
that many conditionB foruierly and vainly treated by 
medioation are now speedily and BuccesBfully obviated 
by the art of the aurgeon. 

In the olden days operationB were performed, it ia 
trne, npon the various cavitieB, oranial, thoracic and ab- 
dominal; but ench casee, for reasona wbioh are nov ob- 
viouB, were bo speedily and uniformly termioated by 
deatb from septío causea that intrepid indeed muat be 
the hean and hand which dared utand nndaunted in the 
very faoe of aHSured dÍ8a»ter, The valueB of antiBepais 
and asepsiB were lesa than vaguely known and appre- 
oiated and thougU Buch (sonditions wero at times Bome- 
what imperfeotly obtaíned this was rather the result of 
chanoe than deBign. The bravery and no leas the sne- 
oesB of a MeDowell iiuder these conditiona, with a howU 
ing mob ou one side and a fearfal operatiou willi a still 
more fearful outlook as to mortality on the other, waa 
little else than marvelous and phenomenal. Thia ex- 
aeedingly liazardoua ohance of Bucceaa has been enttrely 
obviated by modern metbodí'; the sattctum of the human 
body íb now devoid of any sanclum saneíorum within 
whioh it ia forbidden the invading band of the eurgeon 
to enter — the very centeri^ of life and funotion are ap- 
proaohed with little oř no f ear of untoward oonseqnenoeH. 
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Thiň coufidence íh not the chtld of audaoity bnt the off- 
apring of confidence and BUccesa. Abdominal Bargery 
b&a aprang into bud and blosaom beneath tlie kindly in- 
ŮDence of moderu aseptio and antiseptic methode, The 
thoraoio oavity ie ínvaded and noillrcsnltiaanticipated. 
Cranial surgery íb now a sturdy youngster thongh only 
of Bome seven or eight sutnmeTH. Cerebral localizatico 
id the logica] outcome of modem metbode of researcb 
and tbe Bpirit inelituted haa atimulated cerebral aurgery 
to renowed atrength. All of iheee triumphswerepoasi- 
ble only upon one conlingeocy — complete and thorongU 
antÍBepeie, whioh of oouree iocliideB aBepsis. 

Bat tbe grealeat acbievement of modem anrgery is 
not 80 miiob in tbe triumphs of eitber abdominal oř 
cerebral aurgery; nor indeed of any one or more partio- 
ular olaeaea of operationB. Thialieain the meiAoíI whiob 
has brougbt every organ within the domain and nnder 
the influenoe of the Burgeon — it forma the very foanda- 
tion npon which the superatructure reate. The viotory 
and suocees of tbat metbod manifesta itself no less ín 
reoovery from the simpleat operation than ín tbat from 
laparotomy or oraniotomy or the extirpation of a oere- 
bral tnmor without the formation of pus or the develop- 
nient of pyrexia. So great is the importance of thia 
metbod tbat the introduction of antiaepaia marka tbe 
dawn of moderu aurgery. Tbe value of tbe service 
wbiob Liater had rendered mankind was ezemplified 
when Qaeeo Viotoria nonferred kuighthood upon bim. 
Thia wa§ honor, this waa glory — but the unfading and 
imperisbabte glorj of Sir Joaei^b Listaťa liCe ia to bavě 
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nsbered in an era wliicb iian onatohed life from death 
in tbat it has ao markedly reduued tlie múrtality of man- 
kind in ao far as death by iinnatnral Heptic means is ooa- 
cerned. Ile recogniziid and appreoiated the faot that 
wonnd infection ie dependent upoD tliu presence and in- 
flaence of micro organisma. But he did much more 
than thiB, for he adopted measnres of treatment based 
upon tbis trath; be not only recognined the evil and ap- 
preciated its Boarce but aUo formalatcd a aysLematic 
laethod of combaling tbese mieroscopio yet omnipotent 
aa well as omnipresent foes of the surgeon. His fame 
will rest safely and securely upon the eeublishrnent of 
ihese f\ininmenla.l princip/es even if every detail of bii 
urígina! method be Bupplanted by better onee. Indeed 
lilie has taken pláce to Bome extent already and will 
probably continue to do bo. The originál apray and 
(Jreseing Lister has now diecarded himself, eiplaining 
that these were but the esaential oruditiea whioh ooonr 
in tfae development and perfection of any ayetein, Bnt 
Ihe ýrincipíes npon which they were founded remain ab' 
Kolntely nnaltered and unshaken in every partioular; 
for of a trutti, the elapse of time and the accuntalatíon 
(if experience atl bear teatimony to, aa well aa atrength- 
en, their unaaaailable poaition. The antiseptio and 
aseptio method^ depend do leas npon tbe reaearcliea of 
bauteriology than upon clinical ezperience— indeed, in 
the development of theae methods both work together 
hand in band, tbe one announcing principlea whioh the 
Other puts into practice. Aa Dr. Edwin Hamilton bas 
^^^tMttptlj Mid; "The Bnrgetj ol \,o-4?k-^ *ft%TO.?, «?«>- 



vated on a tripod of ihree eolid enduring feet — tbey aTe, 
aaesthuticB, antíseptlcs and experimental reaearob.*' 

The sUge of oontroverey aa to the value of the 
methods of antifiepsia and asepeis haa long past, for, 
with the eJtoeption of a very limited number of individ- 
uala the aurgical world ía unanimous in its unqualified 
approval of the method which haa yielded so many 
brilliaDt resulta. Moreover ibose very few who affeot 
to diapute the effiaaoy of thepriDuiplestuake aae of them 
by differeot methods. Any proceduře made with a 
view to the e.vúluaion of germa íb metaphorically aud 
literally an antiseptio proceduře. Lawson Taít who bit- 
terly and maliciaualy aaaaila not oniy Liater'g methods 
and priiiciplea bat hia very personality alao, completely 
Bterilizes every inutrument or dreBBing by the antis^lie 
aotion of heat; bia exuellent reaulte are due to a rígid 
aiid ihorough application of tlieae prinuiples — yet 
be piouBly raises his hands to Heaven and randere 
thanka tbat be íb not as otber men are. Ab Dr. 
J. William Wbite aptly aaya, the animaa of hia attaok 
íb shown wheo Taít naively aaya that Lister haa uoiii*'j 
plelely ignorod him '»nd his reanltH for the past twelv^l 
yeara. liantook oweu bia reaiilta to precautiuns identi*^ 
cal wilh Ihose of Tait. Tlieir mortality reoorda ars 
low, it ia true, — 4 per cent in Hantock's practice and 
3.3 per cent in Taiťa practice. But Thornton, a oonntry- 
mau of Tait, workiug nnder the aame conditions and in 
the eame field of work, ha.s, by a judicioua combination 
of autiaepBÍs and asepsia, obtained the marvelonaly low 

■talily record of 1.88 per c«\\\.— aAw\^\a'A.MiÍM^oal _ 



gain over both Baotock and Tail, Banlock's mortality 
being 122 4-9 per cpnt greaier and TaSťs 83 1-3 per 
cent greater than tbat of Tbornlon. These reiiulta háve 
alao b«en attained by Piice and otbera of our own 
ODuntry. 

The clinical and baoteriologioal proof tbat stippura- 
tion, pyemia, eeptioemia, eryaipelaa and other eimilar 
COmplicatioDB are dno to tbe preeence and influenue of 
mioro organisma i§ practiually absolute. LUter bas 
said: "The germ Iheory of putrefaction is lbe foiinda- 
tion of tbe whole Bystom of antÍBeptiu eurgery, and if 
this tbeory ia a faot, it íh a fact of faotR that tbe antisep- 
tío Byatem tneana tbe exuluHÍoti of all priirefactive or- 
ganiema." Tbis theory ia foundud upon a maas of cor- 
related and siibatantiated facte, experimental, ulínical, 
phyaíoiogical, patbological and bacteriological in cbar- 
acter; tbeae are aafficient to eatabliah it npon a firm and 
sabstantial basis. But the time for oontroversy ia paat; 
the ýrinciýleí ar6 indubitably established — the only de- 
batable ground íb as to the selection of methois of carry- 
ing ODt tboee principles and aa to lbe perfeotion of 
detaile. The conBtant and tborougb reeearebeH of pa- 
tient aud trustworthy inveBtigatora bavě but confirmed 
Liateťa Btatement in every degree. The clinical proof 
íb equally atrong, Tbe Btatistios of alt operation^, 
major and minor, in the pre-LÍBterian period an con- 
trasted witb tfaose of tbe paat two deoades, establísh 
the faot that thoaeseptic diBeaaea which were rife in 
private, but more especially hospital practice bavě al- 
most entirely disappeared. Formerly these dÍBeasee 
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elew thousands and teos of thoasands, bnt now the mor- 
tality from these caases is almost nil and the diseases 
themselves háve been almost entirely banished. Form- 
erly surgeons attempled to produce sapparation and to 
preveot primary udíod; modern sargery teaohes as to 
secare primary union and to prevent the ooourence of 
Buppuration — indeed the formation of pas is looked ap- 
on as a tangible caase for reproaoh to the sargeon in 
oharge. Compoand fractares, whioh were formerly 
among the most dangeroas of aooidents, are now scaroely 
more so than simple ones. The rate of mortality con- 
seqaent apon ampatations and abdominal seotions has 
fallen nearly to zero. Formerly recovery in šach cases, 
especially in abdominal seotion, was hoped for and f ond- 
ly hailed as an evidenoe of saperior skill on the part of 
the sargeon. At the present day reoovery is not simply 
hoped for but confídently ezpeoted as a matter of coarse 
— the operátor not only deserves saooess bat he also 
commands it. 

The history of the development and establishment of 
this great theory whioh has so profoandly inflaenced 
the progress not only of sargery but the whole of med- 
ical science as well, is the result of the labor not of one 
but of hundreds of the worlďs choicest intellects; it 
constitntes one of the brightest of all the chapters in 
the record of human progress. It belongs to no one 
nation exclusively but is the common property of the 
civilized world, for it has been at once an evolution and 
a revolution in the complete consummation of which 
ál} nations háve shared. In GQTm.2i.Ti^ and France 
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Sohwann and Pastear demonstrated that putrefaction is 
dne to the presence of mioro-orgaoisms. In Sootland 
and Bngland Lister applied this f aot to sargery, démon- 
Btrating that the statements of Sohwann and Pasteur 
hold true also in the oase of living flesh. In the United 
States, Austria and Germany f urther applioations and 
períeotions of techniqne háve been attained; while in 
the United States, France, Germany, Great Britain, 
Italy and Russia immense strides háve been made in the 
direction of the development of bacteriology and sargi- 
cal pathology. 

Bat let as glance briefly at some of the bene ti Is 
which the principles of antisepsis, which naturally 
inolnde those of asepsis, háve conferred upon humanity. 

In the period of 1864 to 1866 inclasive, Lister op- 
erated in the city of Glasgow. The mortality in this 
series of operations of all kinds was 45.7 per cent; these 
deaths were largely due to septic complications and dis- 
eases. In the period of 1867 to 1869 inclusive he began 
gradually to employ his antiseptic methods and the 
mortality sank remarkably — to 15 per cent! This meant 
that whereas pervious to the use of his antiseptic 
method only slightly more than one*half of his patients 
survived, under its use abont siz sevenths survived. He 
began to improve the details of his systém and moved 
to Edinburgh. During the period of 1871 to 1876 in- 
clusive he treated five hundred and fíftythree grave 
surgical cases with a mortality from septic conditions 
reduced to — .j6 per centl Thus in twelve years his 
mortality rate dropped from 45 7 per cent to .36 per 
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oeDt; withoal antisepeie il waa 7S7time8 ae greal as with 
it. Tbia diminutioD íh bo startliog and ao etriking lhát 
when W6 remeitiber lhát the different resulta were ob- 
tained by the aame operátor itpon ihe Bame ulass of pa- 
tientfi for praotiually the samé injiiritiB oř dÍBease§, they 
Beem, tfso fa(to, not only aonclusive but little short of 
the marvelonB. 

Somewfaat lat«r tfac methods of Liater and those car< 
rent before the iDtroduclion were Babjeuted to oompaň- 
BOD. He, with antiBeptiu precautionn, and Spenoe, with- 
oiit anlisepliu precautioDB, worked in tbe Bame hospital 
iipon the eame ulasa of palienlB for practically lbe game 
oonditionB. Spenoe loBt three limeB aa many patienta 
Liater. In deatba from infeotious diseaso Liater had 
mortality record of ,^13 per oent, while that of Spenofl 
waB 3.4 per cent, or nearly eigkt Hmes as great as that 
LisUr! 

But these reaiiltB were not pecnliar to the practioe ol 
Lister, the origiDator of the systém; they were oorrobo* 
rated and confirmed by every impartial observer and 
operátor. Nusebaum haa diBtiuctly and espreasly atated 
that in the fořty years experience in hia olinio, under 
bimself as well as his predeceaBora, deaths from wounď 
diBeaaea and wound complicationa were ao common, 
prior to the introduction of antiaeptic methodB, that 
even thoae patienla with the alightestinjiiriea frequently 
Buccumbed to chem, He furthermore atated lhal dar- 
ing this samé period eryaipelaa and abaceaBea were mať 
tera of daily oecHrrence, that 80 per cent of all woiindtf 
^vdaorea were attauked by hoB^WaV gía-ugiauft *ů.4 
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Desrly all cases oí compouod fracture teraiÍDal«d In 
death. But immedialely npoo the introduotion of tlie 
ADtiseptic method all of iheee diseaBee suddenly diaap- 
peared and healing by first ínteDtion, previously almost 
unktard of in his serviety beuame the rule inatead of tbe 
exceplion. Hi§ sLatistioa aleto show lhát wfaile for aix- 
teen yeara previously hoapital gangrene, eryDÍpelaH, 
pyemia and septioemia had nevěr beeo abeent from lbe 
warda of tbe Mnnioli GeDeral Hoapilal tbey §uddeiily 
raniabed upOD the Jntrodti<;tioii of aiitiaeptic methodi of 
WDund treatment. 

VolkraaQQ etatea tbat in biu praulioe tbe iiiortatily in 
compoand fraoturea waa above 40 per ceul. Immedi- 
ately before he adopted antiaeptio mcthodB be had 
twelve oasea of oompound fraoture, every one of wbicL 
waa terminated by death from septioemia or pyemia. 
He had become so dinoouraged by tbe alarming mortali- 
ty from septic caasea, the prevaleuce of gangrene, ery- 
Bipetaa, pyemia, aeptícemia, eto., tbat be declared bia in- 
tenlion of closing hia hospital. Am a dernter rtssort be 
Iried tbe metbode of Líeter. From lhát time until tbe 
year 1S81 be had in all 135 oases of oompound fraoture 
wilk not a single death /rum septic causesl — 133 out of the 
135 oompletely recovered; of the remaming two, ona 
(a drunkard) died of delirium Iremens, tbe otber of fatty 
embolism of the lungH wílbín two hourá — before treat- 
ment had been fairly institiiled. Tbis meana tbal only 
one death waa direetly dne to oompound fractnre aud 
even tben by an unfortunate aocident whích oan bardly 
be averted. In hiH praoliee prevíoDaly, with a mortali- 



ty of more thar 40 per cent, he woiild háve lost 58 pa- 
tients. This meane that in hisexperienoe with antisepeis 
íq eompound fracturefl tip to tlieyearl881 he had saved 
57 liven which would hsve otherwise been needlessly 
iacrificed. Contraet tbe mortalitieB — more than 40 per 
cent OD the one hand, .74 per oent, ihree^qnartere of one 
per cent, on ihe otber, That ia, this mortality without 
antiHepHÍN was nearly lifty-eight (58) times as great aa 
his mortality with it, Whai a parallel! The figures 
npeak more forcíbly than worde. It ie needless to aay 
that Volkmaun did not close hiB hospital, far from it — 
he beoame one of the sinoerest admirera of Lieter and 
one of the stauncheat advocatee of his eyatem. 

MoD8Íe<ir le Docteur Briquot shows in hie atatistics 
that the mortality in the Frenoh hospitals after major 
operations had been 52.5 per cent before the intn>du(v- 
tion of antiaeptic methoda, but that the introduotion of 
antiaepaia lowered the death rale below 11 per oent. 
Id the Peonsylvania Ho^pital tbere were 116 oasea of 
eompound fracture treated in the period 1839 to 1851. 
In theae, exoluding thoae requiring amputation, there 
were 51 deatha — a mortality of 44 per cent. In tha 
New York Hoapital, dnring the samé period, tbere vere 
12i! oaaes treated; in these, excludingampiitationa, tbere 
were 68 deaths— a mortality of 48.4 per cent. In tbe 
aargioat olinica of Yienna and Zttrich, during the period 
18G0 to 1876andpFÍorto the aBeofanti««epMshere, tbere 
were reported by Billroth 180 oasea of componnd fraot- 
ure with a mortality, excluding ampntation, of 41 per 
aent. In the Obnchow HospilaV oi St. Pexs^ftbut^^ 10« 



casee g&ve a mortality of 69 per cent. In Qay'i Hospi- 
t»l, London, there were, during the period 1841 to 1881, 
208 caseB wilb 50 deathe—a mortality of M per cent. 
It is bat justice to whom justice ia due to say that I háve 
obtained many of the Btatistics above quoted, front a 
mssterly and aoholarly artlcle cpon antÍHepeis by no leaa 
an anthority than the wellknown surgeon of Philadel- 
phia,Dr. J. William While. An analyaÍB of the 736 
cisea would give ns an average mortality of 45 per oent 
/le/on lbe use of antiseptic princlples and melhoda; thia 
liorreeponds wíth the statement of Volkmann that in hifl 
praotioe the mortality in compound fracture was more 
than 40 per cent. Upon the inlroduotion of antiaepttc 
methoda it fell immediately to 4 per cent. That ie, 
whereaa in the 736 cases quoted more than 331 were 
terminated by deatb, such reaults undur antiaeptic pre* 
cautions would only oecur iu about 30 out of lbe whole 
number of "iSG cases. At the present day, wtlh the im- 
provementii ia methode, the mortality ie etill lower; 
now death is far more rare than it waa formerly oom- 
raon. Dennia reoently reported 516 caees of compound 
fracture in whiob there waa 'absolntety no deatb from 
Heptic oansea. 

Dr. Thomas G. Morton ín one of his Pennsylvania 
Hospital reporta writes as follows: 

"From the spring of 1875 to the samé period in 1879, a 
period of four yeara, there were perforraed 108 ampu- 
tations upon 100 patients. Of Ibis number 17 died. 
Five of tbeae deaths took pláce withln the first tbirty- 
ňx honn following the admisaion of the patient, and in 
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ffom recurring oř eontinuooB shock. 
* Wa ftre gruUy pl«as«d to be able to report tbat dui 
ing tfaa put five ye&rs there has oot ocearred in the bue 
giciJ expenence of the hoapiul a dagle oase of pyetníii 
" * " We believe that this result is diie to the ver] 
perfeot systém of forced ventilation by the fan, th 
sorupuloQs cleanliness of tbe warda, and lbe free use e 
oarbolic acid m our dressinga." 

It is of pattsing intereBt to nole tbal by the year 1886 
Qoarly eight yeara ago, the valné of antÍHeptic measura 
had eveii foruedits attfDtioD upon crowDed beads, forin 
tbal year tbe King of Servia issaed tbe following proů> 
lamation: 

"Whereas it is irrefuiably proved by science tbat thel 
BO-calted autiseptic trsatment of wounds yUlds more 
beneficial results tban alt olber metbods, we are pleasod 
to order tbat benceforward tbe said antiseptic pian of 
treatment be solely employed in all tbe bospitala of oot 1 
kingdom, and that corroBÍ7e sublimate and iodoform b 
ušed antil our fnrther dispoaitiou." 

Dr. .1. Koowsley Thornton, lbe ťreBident of tha^ 
Medical ííociety of London, in addreaaing that body, said: ' 
"1 am not aabamed still to aae ihe spray and all the pre- 
oautions wbluh bavě advaooed my reaults in ovariotomy J 
to 1.88 per cent mortality (as againatBautock'8 4 percentf 
andTaiťs 3.3 per oeut) and I lind inoreaBed praclice anďll 
a steady adherenoe to metbods wbicb háve yielded 
good results in the paBt, íncrease in like ratio my auM 
cesB in all abdomiiial operations, £very operátor 
promiuenoB improved his reaulla eaoimoaelY as sood a 
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3e adopted Liotensm; tben having leamt bow to be Burgi- 
loallf otean, he has found for bimielf ways of attainÍDg 
tfaig end witb more oř less succesn by metbods differing 
from tbose of Lister. The Rum and aubiUnce of it all 
ii, tbat if we had nevěr had Ltater to teaob us trapclean- 
lÍDees, we shouid nevěr háve ušed antineplioe, flasbings 
or drainage tubea to altain it. The great advance ís 
dne to the antiseptic Ryetem, the mínor delails are 
merely tbe difFerent waya of attaining the samé end — 
ueptioity. Time aione will show what ia worlh retatn- 
ing attd wbat we may aafely cant aaide." 

At leaet ninety per uent of the surgeona of the prasenl 
day recognize the valné oC tbe modern methods of op- 
erative and wound treatment. When we oonsider the 
formidable array of Btatistics, the concluBÍons drawn 
tberefrom and the leeeona which tbey leauh, it seems 
establisbed heyond all cavíl, qaestioD oř doabt tbat 
thoQBands of livee háve been aaved every year by jndi- 
cioDB application of the prinoíples of Lister tbat would 
háve been Bauríficed by an applioatior. of those methodB 
wbioh were in vogue prior to the introduction of anti- 
aeptio Burgery. If Bnoh an abundant measure of sucoeBB 
has attendod the treatment of accidental and infeoted 
woands, bow much greater shoald it be in operative 
work; bere the wounds are inflicted by the Burgeon bim- 
self and nnder conditions which aSord an opportunity 
of oleanBing away moBt of tbe infectiouB materiál from 
tbe site of tbe operatíon. Thue the eurgeon is enabled, 
aa Fowler aptly aays, "to apply the ounce of prevention 
ratber tbao be oompelled, M m &uuid«iilal wounds, to . 
lae tbe poand o£ oure." 
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It is DOW clearly ihe l^^gal as well as mor&l daty ol 
every individnal who attempU the practioe of aurgerj 
to prevent the acuess of germs to the woands of bie pa^ 
tiflnt by every means within his power. It is not : 
mere matter of cboioe, it is inoumbent npoo hira, it i 
obligatory oř elee he muet expect to bear the stigma o 
merited reproach. By proper care 
absolnte surgioal and baoteriological cleanlinees thi 
(lan be Becured. Aa Oerster has said in hía "Aseptí 
and AntiBeptio Surgery." 

"The fear of suppuration wilh íts dreadful consa 
qUQDues doea not stay now the band of the surgeoD a 
of old, when an operatioo was always consídered a fon 
lom bope and a last resort. Strangnlated heraiie, fol 
inatance, are not allowed to gangrene as often as for 
merly, and berniotomy io readily reeorted to, as it i 
well known that lbe dangers of an aseptic hemiofi 
omy doně on a healthy gut are diminutive in oomparí 
Bon to the oertain and enormous danger of strangnlatioi 
iteelf. 

By the oonviotion that a fault of oniission may 
followed by irremediable miscbief, the sense of reapoE 
HÍbitity is Btirred up to vigiianoe, which again breed 
self-relianoe and firmness of purpose in adviatug ant 
oarrying out incisive measurea, made clearly b 
by a well-reoognized danger to life or limb. And ai 
additional degree of reaponaibility is imposed by tb 
very safety of aseptic operations. 

It oan Dotnow be aucceaafuUy deuied that thš suť 
j-í^s aíis deíermint tht fatt oj a /rts/i luolMU' 



Usinfection ani suppuration are liui to his teihnicai faulis 
'fmissioH or commission. 

■ • * But be wbo becomes a DiEksler, to whom thfl 
primary bealíng of a freeh wouml remains not a onri- 
osity bnt becomes a matter of course, will not donbt 
tfae great cbange that bas oome over aurgery." 

If it wae poaaíble by tbe aseptic methoda to secure a 
oomplete and absolate excluaion of tbe germ from tbe 
wonnd surface then tbe use of antieeptio anbatanoes 
woald be entirely unnecessary. Eutthis ideál condítion 
ůneitber completely nor easily obtained for lbe operá- 
tor Í8 continually liable to forget oř neglect some minor 
detail or precautiou wbich rendera inatile ali of tbe 
care bilberto taken; we mual oonjoin Ibeae preuautiona 
vitb tbe proper use of beat and antiaeptics if ve woald 
Becure fiirther and proper protection. It seems fltrange 
tg many bow aligbt a discrepancy or flav or laok of pre- 
caution may disturb tbe entity and Bueceaa of aBeptie 
tnethoda; indeed it is exceedingly difficult to convinoe 
the majority of pbyaiciana (even thoae making ase of 
proper preoautiona) tbat tbe touob of tbe oomptetely 
sterilized finger or instrument to a non sleriliEed ob' 
ject, Buch ae one'8 own body or olotbingor an asaistauťa 
clotbiug oř a door-knob or an unaterilized instrament or 
dreasiiig may vitiaie lbe entire operation and serioDsly 
endanger auccese by tbe introdaction of even a few 
miorobio germa within lbe wound. For we miiat oon- 
atantly bear in mind the remarkable feoundity of tbeae 
lower forniB of lífe, bow a few solitary germs may 
witbiu a very ahorl space of lime bocoma man^^ maiiT 
milUonBl 



We frequentiy hear of such diBoussioDS as "AeepaÍB 
í's. AnlÍBepsis," or are greeled by Ihe newB that asepiic 
surgery ia diapUcing anlistplic surgury— jhbI as thoagh 
theae were two diamelrically upposed systems oř meth- 
oda. Aeeptic surgery undoubtedly marks an important 
advance in the attempt to perfect Burgical detail, but it 
is none the lesa aotiseptio surgery. Anlisepws is that 
condition which is opposed to sepsis oř piitrefaction; it 
raakea no dífierenoe whether tbe oondítion is obtained 
by deatructioD, inbibitioD oř exolusioD oC the germ — 
putrefactioD is prevented and that is the centrál and 
eesential idea of antisepaia. The objeut of antisepttc 
aurgary ia lo secure an aseptio condition in a wound. 
Tbere is no oppoaitíon between asepsia and antisepsis, 
one ia tbe logioal ouLoome of the other. Although 
thorougb and complele asepsia is tbe ideál of every sur- 
geon al tbe presenl day yet it ía no leaa equally certain 
tbat the Ume has not arrived wben we cau aSord to 
dispense with antiseptios. It ia undoubtedly a fact that 
aseptio metbods sbould be reserved for aterile oř steril- 
ÍKed wounde and not only to eteríle wounds bot to tbose 
ín which we háve reason to anticipate little or no dis- 
charge, with the aucompanying rlskof subeeqnent infeo- 
tiou and putrefaotion of such dischargea. In all other 
casea chemiual antiaepticB are neceasary; in infected 
wounds aaepaiB is an impossibllity. Indeed in a large 
proportion of those oases which come beneath the oon- 
trol of the surgeon we need ohemioal aterilization «f 
wounda and dressinga as mnoh aB we ever did. There 
a aa yet no good reason dftů\Lc«d fox c&sting aside nli— 



terly tbe weaker cbemioal golutions which are in use at 
the preaent time. Undonbtedly all antiseptio §olutioDB 
whioh are Buffioiently strong aa to appreoiably oompro- 
mise the vitality of the tissaes muBt be dÍBoarded; but 
ihoBB diaagreeable e&ectta upoD tbe faands of the operá- 
tor and the tiaBues of the patient are uBuaily only en- 
oonntered when aolnttooa of too great strength are 
ušed — saeb aa 1:1,000 of meroorio chlorid oř 1 :20 of 
phenol. Thís objectioD, as White aaye, appliea with 
mach lesB force to Botutions of 1:2,500 of the one and 
1:40 of the other; theBe latter BolutíoDS experienoe haa 
proven tc bc practicaliy just an effective. 

Howerer, we must Dot forget that surgioal diainfec- 
tion haa progreesed not so mnch by the ÍDtrodnotion of 
new and multitudinoue antiseptios as by a better under- 
standing of the modea In which Ihey act efiioiently and 
the conditions which impair auch effioient action. 

In tbe vaat majority of oaees organisma gain aoceaa 

to wonnda by means of direct contaot — that is, thegerm 

- ie aotaally and materially oonveyed to the aeat of infeo- 

tioii' Neverthelese the poasibility of infeotion from 

tbe matter floating in the air íb not to be overloohed 

sltogether, although tbe chances of infeotion from tbia 

Bouroe are certainiy Blight; careful experimentation bas 

demonstrated that ordinarily the organiamB ezíat in 

this medium in ao slight a degree as to bardly merit 

serions conaideration. Thia may be due to the antisep- 

I tic aotiOQ of light in combination with that of lbe at- 

mospbere, which antiaeptio properties we háve men- 

[ tioned ín preceding papers^ or it m*-} b« A\j.« \a ijaňiwh 
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that the organiu elemenU as well as tbe iaorgatiio eU 
menta of the atmoepbere má; be deposiled finally a 
duBl. Certainly aettied dust, espeoially that of hospí 
tals, ÍH (íomparatively riuh in germs. In the ootlection 
beoeatli the naile, eepecially of eargeons and pbyai 
and íd the rich soÍl of lbe epidermU, in tbe clotte 
biood iind dried infectiODB diechargee upon instrament 
we find an abnndanoe of micro-organisrnB, pyogenio aa 
patbogenic. Indeed in operative work their preseno 
in the epidermid and tbeir non removal or non-destrai 
tion Í8 one of the commoneat and most polent causes o 
infeotiou; then also the contaut of non-sterilized ok 
jeuta, whether they be the handB of tbe operátor or ( 
the aasiBtants, or whether they be the instrnments an 
Burgical dressinga ueed, furníab ether palpable foci < 
infeotioD. Oř elee absence of sterilization oř imperfei 
Hterilization favor tbe development of those organism 
and substancea wbiuh altimately find tbeir way into tli 
wound itself where they encoanter in abandanue pabf 
liim Buflicient for their Bubseqiient suBtenanoe and 1 
Ibeir preaenoe and injiiriouB aution prejudice the natuM 
operations of repair. It is muoh easier to destroy tbei 
organÍBUis outBide of tbe nuund, or body, tban in it, an 
in a proper appreciation of this fact liea conMenoe O 
perfeut Buceess. These čouditi on s tben demand th 
thorough preparation and Bterilization oC the aarface O 
tbe patient, more espeoially in tbe vicinity of the aít 
of the proposed operatton; aud not only a tborong 
Bterilization of the epidermis iteelf but alao of evtfy 
Wi£, eásn/u/e/y tverythiagy wtóvib la ma-a^ 'w*^ likal 



(o oome in contaot with the wouad area. There ahould 
bs, if possible, abaolutely do avenue by mcaa« of whiub 
tufeotion oan reaoh such area. (jliemical Bterílizatiun 
ifl still impoTtaDt—even indiepeneable in eome fielda of 
moderti surgery; but as ooncomitant and valaabl? fau 
tors we also háve ceitain mechanical mea^ures of puriti- 
cation wbtcb form an eeaentlai part of aHoptio prepara- 
tion properly eo-caHed. Ko one link in the uhaÍD is to 
be overlooked. Demostfaenes ouce said that there were 
three reqaiaiteu for perfecl orátory, námely, actioD, 
actiůft and action, Soateo ibere are tbree eíi^entialB in 
perfeot antiBepsis, námely, thoroughness, thoroughness 
and THOBOUOKNBSB. The tbiukened epidermis abont 
tbe woand edge it, a favorite nidiie for germs; they ool- 
lect, and warmth and maisture aid in their eubse^nent 
development. Not only muttt the germ be thoroughiy 
killed or exduded but the poHsibility oř Bubsequenl in- 
feclioD must alno be forseea and guarded againat. For 
instance, in even an ideál aeeptíu and antiBeptic opera- 
tioD in whicb there ia mach BubBequent disoharge oř 
oosing tbere is dauger of infection and Bubse^uenl de- 
compoeition of these disohargee; they muet, if poBBÍble, 
be absorbed and Bterilized and for thiB purpOBe dry 
dreaaingB are frequuntly valuable. Ab UerBter saya: 
"Tbe dryer the opsration the dryer the oourae of heaU 
ing" and aUo that "dry abBorbent dreBBinge, favoring 
rapid evapoTattou, are moet useful in the treatment of 
extensive aeeptio wounds." Indeed in an extenBÍve oor- 
reapondence with the leading surgeons of America, 
Qreat Brilain, France and UormaDy í tiod tbe dry dreu^ 
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ing atmost uoiversally endorsed; the moiat dreesing be- 
ing ušed in infeutod areas aud lbe dry dressiug being 
ilmoHt exo!u8ÍveIy uaed in aseptio operative procedarea. 
EiperimetitiS upon animals, as we bavě previonBiy 
Bhown, háve demonetrated tbe í&at that wben mluro- 
orguniBina were introditoed into the oiroulation and any 
portioD of the body was injured, tbat is wfaere tbere 
wM a local depression of vitality, tbat tbere devetoped 
a subseqnent invaaion of such injured tissuea by lbe 
mioro organiemo — tbat is, there was a aort of inter- 
invasion. The virulenoe of snoh germs, oř their 
oapacity for virulent aotiou, was moditied in uertain de- 
grees according to tbe lengLb of time tbey remained in 
the ciroiilation; their nnmber and vitality being evi- 
dently leBsened the longer they remained in oontaot 
witb tbe blood — tbat is, witbin certain definite limita. 
For instance, tbis power of the blood ie definite and 
limited and in tbe caae of invasion by large nnmbera of 
germs would be exhausted before aeouring oomplete 
deatrnction of all tbe germs. In tbis latter čase, wben 
tbe blood has losl it8 germicidal power it beoomes agood 
culture medium and the germ tbeu thrives ratber than 
diea. Tet if limited niimbers of these šelf samé micro- 
organisms be injecled into perfectly healthy noninjnred 
animats nol only is suufa injeotion followed by negative 
resiilta but the destruction of tbe germs is prompt. 
Tbia demonatrates tbeu tbat oertain tisaues háve a cer- 
tain amount of inherent germicidal power within t 
tain limita; aleo tbat tbe healthy organiam is frequently I 
sbh to cope, unaided, with diaease. Bul wben ths J 
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lealth and the properlies renullaDl thereon are dia- 
nrbed oř wben tfae germ invadee ín large and over- 
vbelming nambera it theD becomes neceesary lo aSord 
■uoh aid 38 will reioforue these anlagoDÍHtic propertiee 
vhich are peciiiiar to bealtb, II ia incnmbent upoa us 
to prevent iafectioD, au far as is poasible; thia means 
tbat we Bbould ao protéct the parU from cootact witb 
micro-orgaDisms tbat their eotranee witbin the eyatemio 
porlals, or even tbeir lingering at the gatea as it were, 
wouid be an utter impoeeíbilily. If tbey once sucoeed 
in reaohing the lissues, thoiigh every effort be made to 
deatroy tbem lodged, as they are, íq tbo vítal strong- 
holda, it is poaaible that thougb partly devitaliited tbey 
may aitimately renew iheir life wilh aa much vigor and 
be fally aa oapable oC liarm as before. Iq order to 
>veroome tbis posaibility we muat prevent their acoeea 
— indeed, aa Qerster aaya: "Preveniiou has beeome 
tbe watchword oC modem prautice, and it oan be said 
that, by tbe succeaaful employment of the preveuttve 
metboda of the preaent day, surgery baa become a con- 
strvaiive branch of the healing art." After the germ 
haa onoe gaiued entrauce, and a footbold, not only may 
either to dialodge it oř kill it but io our 
zealoua efforts in tbe latter direction we may even 
taaly impair Ihe vital activity of the cellular con- 
Btitnents of tbe adjaoent tiasuea, prodacing almoat as 
mnoh harm aa the germ itseLf, The acme of suQceas 
liea in preventing developmenl— ^not in allowiug it and 
then onttiiig it short eubsequently, but in rendering it 
an otter impoasibility. Tbe aiime of avi?*w«» V\ft% \ 
fireventioD. 
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In olosÍDg this brief and somewhat imperfeot resum 
of the triumphs of antisepsis in the surgioal art we oan 
not refrain from quoting that magnificent apostrophe 
whloh Arpád Gerster has so eloquently uttered: 

"Having passed in review the present status of anti- 
parasitio surgery, we see that althongh inoisive ohanges 
háve befallen the means employed, the prinoiples npon 
which the disciplině was grounded remain unshaken. 
The living spark of truth has survived the pedantry 
and over*zeal of the advocates, as well as the sneers and 
contempt of the opponents of the new departure. Its 
blessings háve soothed and removed untold suffering and 
misery — háve saved I might say, millions of lives. For 
all this humanity is indebted to one man, wbose intel- 
lect pierced the deadly mists that overhung the practioe 
of surgery. That to the aotivity of the surgeon, thougb 
it still remain s surrounded by grave responsibilitíes, 
was added a vastly increased element of pleasure, the 
gaudium certaminis against disease and death — for this 
gif t to his f ellow-surgeons we are indebted to Sir Josepb 
Lister." 
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X- — Thbie Valub and Usk in Obstetbics 

GíNKCOLOGY. 

The influence of antiaepaÍB and aaepBÍB was far-reaoh- 

)Qg, It pervaded wbolly all of tbe various fíelda oí 

■nedical acieuce; it not only revolutidaized siirgerj %nd 

left ita decided impress upon tbe generál practice oí 

medicine but alao very notably aSected obstetrioa and 

gynecology. No aooner had tbe benefita of LÍBter's 

leschio^H been futly demotiBtrated Ihan obaletricians 

Sad gynecologistB began tbe application of aimilar 

Qietbods and principlea íd tbe lying-in ofaamber and op- 

eratingroom. Tbia waa doně anziouBly and eipectant- 

ly at firat but tbe ultímate fruit of aaccesa waa tbe 

QBtablishment of aupreme confideDoe. In obatetTÍoa, as 

Well as in tbe other fielda of tbe medical art, eepsia ia 

%he ohief generál oondition depcndsnt upon tbe presence 

^f mi OTO -organ i a ma. Tbe teobnioal use of tbis term 

impliea not only tbe aotnal presence of aaob mioro or- 

^anisrns but also tbe variona acoompanying forma of in- 

tozioation wbioh reault from oertain forma of neorobio- 

I oř dealrnction of tbe minater and cellular elements 

ni the tieauea. It ia not neoeaaary to uphold thís statě- 

ment by lengtby argument, for it bas been indubitably 

proven — indeed the oootirrenoe of aepsia and aeptiooon- 

ditions is now oniveraally admilted to be dne to tbe 

preaence of oertain and partioular forma of germ life, 

Of tbe conservative and otber varioua pbenomena in- 

dnotffj bf Ibeir presence, 8appui9Lt\OTí \a a\i cmoa Ůi.% Bvt«!k 
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oommon and moBt obvioue. The commoneet of tb 
pyogenio oř pua-formiDg germa are the StaphylocQcek 
pyogents aureus, alhas and citrus and the Streptaeocetá 
pyogents. 

These germa by their presence induoe seplic oondi 
tions, ergo, prevent their accesa to and subaeqnent invB 
eion of the tiaaues and the occarrence, ďevelopmentaiii 
oonsequencefl of aepaU, in its various forms, are al« 
prevented. Thia also ia uniTersally acknowledgej 
However much we may disagree in onr opinions as t 
the nse or virtue of any parlicuiar anliseptio substani 
we muat and do all agree nnanimoualy aa to the eztrem 
virtue of the principle. There is not the slightest donb 
bat that it ia infinitely better for the parturtent worns 
not oníy to reuder auch patient absolutely olean, domel 
tically, sargically and baoteriologically, but aleo to ei 
clude all septic infiuenoea from the puerperal chambei 
Of course ideál uonditioDB in thÍR respeot are hardl 
poaaible to attain and it is infinitely easier to write thi 
than lo do thia; but it is possible to attain a relativ 
freedoni from siicb infectious influencea by the ezercil 
of absolute care and patiencc — "patience is bilter bat it 
fruit ia Bweel." It may cost the phyaidau aome incoB 
venience and tronble, bat ia the life and health of til 
patient to be bartered for the oonvenienoe of the prfl 
fessional attendant? 

The meana by whieh diainfeotion is accomplished are 

legion. Probabiy tUe beet meana of sterilization of in- 

atrutneolB and dresainga is by the use of the antÍBepltO 

and germioidil powei oí moiat tBa.\,", Ůi\a \í. Tatóíi?!* 
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Uiued by tbe ose of the Arnold and other forma of 
iterilÍEerH whiofa are dow made for the use of the pby- 
sician and Burgeon, Sterilízation of ínetrumenta and 
dreBBingg materiatl}' decreases tbe ubaoces of infection 
ae far ae the armamentarium ýer se in coDoerned. But 
ve mast aUo be míndful of lbe faet lhal ihere are otber 
avenues by meane of which infeotioD may gain aceess 
and these are of equal, if not greater, importanoe — 
námely, the patienťa own body and tbe operator's 
bandě, as has been ehown in a previoue páper. Kelly, 
Robb and Ghrískey, of the Johna HopkJna Univeraity, 
háve proven by rigid and ample ex peří menta tion tbat 
the Siaphylococcus pyůgtnes albus, and uometimes auraa, 
4re preeent in enormous numbers on the banda and 
abont the nails of all phyaiciana and aurgeona. Tbia ia 
bat natQTal wben we conaider bow often they come in 
CODtaut with infectiou') materiál. The poaaibilíty of 
direot transmieaion of infection by the hande of the 
pbyaiciaD liret aecmed to auggeat iteelf in the oooar- 
renoe of piierperal seplicemia under uonditiona which 
eeemed to indiuate such a cauae. Of tbia faot tbere are 
reoorded many lamenlable ioBtanoea. Thie origin of 
the diaeaae waa pointed ont by Gordon toward the lat- 
ter part of the last century; be eaid lhát be himseif 
"waa the meana of carrying the infection lo a great 
namber of women" and aUo traoed the apread of the 

■ diaeaae in the aame way in tbe practice of oerlain mid- 
I wiVBS. Ab Piayfair remarkt", iu aome remarkable in- 
I Btancea this unhappy properly of carrying contagion 

■ haa cluBg to judíviduals in a way l\ia.\i VoitafcxX-í ^liftTsiftSi. 




most myeterionfl and led to the Boppositioii tliat ti 
wbole systém had beoome eaturated, as it were, wr 
Bome gnbtie and volatíle poíson. One of the str&ngest 
caseH of this kiod wae tbat of Dr. Rutter, of PbiladeU 
pbia, whicb caiiHed muoh diecDeBion. He had fořty fi ve. 
oasea of paerperal eepticemia in bis own practioe íd oi 
year, wbile dodo of bia Deighbore' patieotB were ftl 
tacked. It íb related that, in order lo "rid bimself 
tbe myeteriouB inflnecce whicb seemed to attend npon 
his praotice, he left the city for len daysj and before 
waitiDg OD the next parturient cape had bie hair abaved 
off and put on a wig, took a bot batb, and changed 
every partiole of hie apparel, taking nothing with bim 
tbat he had worn oř carried to his knowledge on anj' 
former occaaion; and mark the reanlt. The lady, i 
wllhetanding that she had an eaay partarition, ' 
Beized the next day with ohildbed fever, and died 
the eleventh day afier tbe birth of tbe obild. Ti 
yeare láteř he made anolher altempt at eelf pnrifioatit 
and the next oase atteuded fell a Ttctim to lbe sami 
dÍBeaae." MeigB, in oommenting on tbe caBe, refoBed to 
believe tbat Dr. Ruttev oarried ihe poiaon, but ratfaer 
thonght that he was "merely unhappy in meeting wilb 
Buch aocidentB tbrongh Goďs providenoe," and aBks, 
"Did be distil a subile eesence wbioh he carried with 
bim?" It appears, however, lhát Dr. Rutter was the 
Bubject of a form of ozena whicb was auffioiently severe 
lo diefignie bim in time, from itB efFeot upon the oon- 
tonr o/ bia nose, aa Harria Baya. It is, of conree, obvi- 
ona tbat ander these peculiar ciitivim.B\.aJict&\ň* ^miA| 
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oould nevěr háve been free from pyogenic ( 
and eeptic m&tter. This is of peouliar íntereet becanse 
itsbovshow obucnre may be the eoarce of infection 
snd bow tboroitgh muet be the preparatioo wbioh would 
obviate Ub tranemUHioD to a patient. ThU ie only one 
oC maDy, many tbousEtode of eimilar caeeB — that is, 
Bimilar íd tbe fact that the infeotion waa direotly trans- 
mitted. 

Kot only may contagion dwell within oř upon lbe 
pereon of tbe physioiao, as íd the caee jiiBt cited, bat 
Kelly, Robb, Ghriskey and olhers bavě proven that 
pyogenic organisms are to be fouod in qaantity upon 
tbe handn and beneatb the nails of every phyatciao and 
Bargeon — at leaet, this occurred in tbe caee of every 
single one of a large number who were ezamined. Not 
only were these germs found in quantity biit it wasaho 
<3emonetrated tbat wasbing and Bcrubbing the handa 
With brush, soap and water, even as long as twenty-five 
toiiDates, was utterly inadeqiiate lo remove all of tbe 
germs. NevertheleBB such waehíng and ecrubbing by 
Miecbacically removing detachable epitbelial and 8«b- 
nngaal debris whicb are oonBtantly loaded with germs 
materially reduoea the ehances of infection. In Bizty- 
five eiperimentB upon physiciana who Bcrubbed the 
hands freely, from ten to twenty five minutes, with 
strong brown Boap and bot water frequently changed, 
fifty-BÍz (that ie, all but nine) yielded numeroufl oolonies 
of pyogenic organismB; in almoBt every oase these germs 
were Bpeoimens of Slaphylococeus pyo^enes albus and in 
oaBea Síaýhylocůuus pyogtnti awreus. "We -^wasi^^- 
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iug Dine owed Iheir esoape to the inhibitory inflaenoflá 
mercaric chlorid which bad been ueed ae far back a 
previous day. In seven additional experiments wbioh 
lade upon nuraes, poBÍtive resultB were obtained 
in every caae, deveiopiog variously fořty, sixty, bíx 
bundred and myriáda of colonieB of StaphylocoecMs pyo^ 
genes albus and a few of aureus, Ab the experimenIerB 
remark, it wae known ín eacb iostance that tbe teBl was 
about to be made and alt endeavored by unusnally ' 
orOua efforls to earn tbecredit of "no growtV." 

Kelly furtUer reraarks that solutiona of ootrostid 
Bublimate (mercuric ublorid oř bi chlorid oC meroar] 
evet) as strong as 1:500 are no/ germicidal 
sion of the handu from two to live minuteB. The vasÁ 
cury aalt auts eitber by meohaniually ooatÍDg some por^ 
lion of the oocchh or else cheruically combining wilh it, 
thus only inhihiting furiher growth until the salt is pre- 
cipituted or otherwise removed. Kelley Baye: "Thia 'ím 
háve repeatedly ahowu to be true following botb tfijH 
ordinary praclice of immeráion of tbe liands from tWlB 
to five minutes in 1:500 aud 1:1000 aolutiona after a prfr^ 
limÍDary waehing for ten minatea wUb aoap and vater, 
and agaín after carefnlly following out Fuerbringer'a 
method, now 80 generally adopted. Tbe lalter metho< 
waB diHlinetly ahowD to be íneffioient in almoBl evert 
ioBtance. It ia briefly the following: 
Clean tbe naila wilb a pointed slael, 
Scrub tbe baDda, especially tbe naila, one minuté « 
80Bp and Jjot waler and a sterile braah. 
,, JmmeTBe tbe bands in al(ioho\ ^ooV Wi4.wt «v^3j 
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oent) for one mitiate; immedíately transfer banda, slili 
vet with the alcohol, to a freahly-prepared eolnlion oC 
meronry bi-chloride, 1 ;500, for one minuté, when they are 
supposed to be sterile. 

lezhiljiliD my liandBfourtubeBcarryiDgcullDreswliich 
failed to develop afier stcrilising by tbis method, illn- 
BÍvely ahowing au apparent Bterility, for bere on the 
Dther band, are culturea taken from lbe eame tiogers 
after precipUaling the bkhtoride wUh a sterile atnmgnium 
sulphide solution, and these shoiB innumerable colonies.^* 

Tbese results are striking and are but confirmed bý"" 
tbe latě experimenta exptoding tbe old claeeic belief Id 
tbe ÍQordinate germicidal power of mercurio ohloHd, 
which bas been beretofore placed so ineiautly and BO 
inaocurately higb. He fortber says: "It ia a remarka- 
ble faot, of great practit;al importance, lhát tbis inhibi- 
tory effect of tbe bicbloride holde over on the banda for 
twenty fonr bouře. In two inetancee of men wbo had 
been away from the bospital for from four to bÍx weeke, 
tbe ammonium sulpbide produced the characterisiic 
dark etain on the fingera, showing the preaenoe of bicblo- 
ride. Here ia the aource of error explainlng the nine 
negative reaults in tbe banda of my etaff after aimple 
soap and-water cleanaing. We did not then know of 
tbia property of the sublimate. 

Four experiments were made alao with a fonr per. 
cent Bolution of lyaol; all yielded oolonies. 

Three experimenta with peroxide of hydrogen alao 
fnrniabed abundant coloniea." From thia we infer then 
íbBt reaUy positive resulta wete o\i\,a\vi6Í. yiis^i wsív^í \v». 




the oase of tbe experímeats npon tfae hands of caraef I 
but alao in lbe eizty-five experimente apou the banda of 1 
physicians; the oioe apparent negative resaltBbeiDgdae 
to extraneous iuhibitíon and not dne to the ecrnbbing. 
We alHO uonulude tbat mercuric chlorid, lysol (four per 
cent) and peroxide of bydrogen ara Qseless a§ far aB 
absolutely eterilizing the handa íb concerned; the firat^ 
however, bas etrotig inhibitory propertieB. Kelly favora 
the uee of trimmÍDg and cUaning the nalls, eorabbing 
the banda tboroughly witb brown eoap and bot water 
and Bubsequenl immersiou in a salurated aotution of 
potaaaio permanganate fotlowed by neutralization and 
decolorizatíon by immersion in a eatnrated aolution of 
ozalic acid; be claiois tbat thia Iboroiighly Blerilizes the 
banda. Cenainly euub procedurea are upheld by a large 
namber of experimente in wbicb no coloniee developed 
■ubaequent to their use, even immediatety after tbe 
demonslratíon of countlees coloniee after tbe nae of 
Boap and water, Alao in tbe very low peroentage of 
oaaes in wbiob germa developed, iu tbia latter oase tbe 
occiirrence of oolonies being Buiall and auoh aa fotind 
coneiating of email and deliaite iiumberB of mioro or- 
ganiamB. Potaaaio permanganate and oxalio aoid are 
not only barmleaB to tbe hande but afford the moat effio- 
ient germicidal nietbod of aterilizing tbe banda — in- 
deed, Kelly goea so far aa to a;iy,tbat eoap and water 
and putasaio permanganate and oxalio acid are the only 
true germicidee for auch uae and tberefore tbe beat we 
bavě loday. lle furlber saye tbat meronrio chlorid, al- 
tbougb ďaugeroua on wounŮB on accdviviX (j\ K^a^xtj-^ibj ■ 



of aoagalatÍDg and (sanaiDg necrosie of albuminone tÍB- 
BU6B, has vň\aa\)lepTopeTÍieao{inh\hiiing,nořiÍes(r(>yÍ»g, 
thoBe gerniH with whiob it oomea in oontaot. 

The physician inuat not only free htmself From JDfeo- 
tíon bat the patient and ber attendante, as well as her 
BtuTonodin^B, mast a.lso be kept absolotely clean. The 
phyBician sbould exerciee dne care &ui dieoretion in 
making vaginal eiaminatiotis and after delivery sbould 
pay ímmediate attention to leaions of the gonital tract. 
Antiaeptic and aaeptio precautionB háve eo materiallj 
lowered the death rate from child-bírth that it beoomeB 
incnmbent npon every obstetrioian to make use of those 
means and every precaution whioh guarantee inoreased 
safety, at least, The elementary prinoiplea involved in 
the praotice of modern midwifery may be tersely, 
though not comprehen§ively eammed up aB followa: 

1. The patient must be made absoiutely clean in all 
of her enrroundings. The room, as well as the bed it- 
eelf, mOBt be clean and free from infeotiouB prinoipleB 
— that íb, as far as ia praoticable. Cleantinesa maat be 
iDBiBted npon; it Í8 not eipensive — fresb air and clean 
vater oost bat little. 

3, The accouohenr mast render hiraself as aaeptio as 
poaBible; aUo ali instrumenta or dresBÍngs which are to 
be nsed. The instrnmentB and dreesings may be Hteril- 
ized by moiet heat; the banda by the liberal qbc of the 
brneh, aoap and water, the use of tbe nail brnah and the 
sabaequent use of aome germiddal aolution — preferably 
that of palassic permanganate and oxalic acid as haa 
been />reyi£)iisl/ described. The p\i^6\a\Bia TKa&X. ■tosíí.'^ 
ao ůxamination ttntil he U a\)BO\u\«\'j i»'tVú-^'^t^»^^^^ 



oan oonvey no infection to his patient thereby ; indeed, 
he mnBt avoid all examinatioDe wbich are Dot abaolaiely 
necessary. 

3. Tbe ohild mnat reoeive immediate attention when 
born, eo tliat tbere may be no danger of sepsia — opthal*! 
mic oř olherwiBe. This precaatioD wlll not oni; en- 
tirely avert ihe occurrenoe of optbalmia neonatorum 
but of otber infanttle affections dependent npon tbe 
early occurrenoe of aepsia. 

A strict adberence to tbe díotates of eucb a polioy, 
wbile not enttrely eliminating deatb from obstetno 
practioe will certainly materially decreaae it. It may 
be argued that many cases tbrive and progress lo a 
favorable termination withont tbe adoption of any pre- 
ventivě meaaurea whatever. Thia will readily be 
graoted; but it cannot be denied tbat many more caees 
progreBB tbua favorably under snob preoauliona than 
without tbem. It is ihen tbe duty of the pbyeician to 
apare bimaelE no neoesaary precaution for tbe ultimate 
aafety of lbe patient whose life and bealtb is intruated 
to bis keeptng and wben be acoepta tbe iasue be alaQ 
aocepta tbia reaponeibility. ■ 

The bouefits of antiaeptic treatment in the varionfl 
boapitala and lying in inatitutiona bavě been so Bignsl^. 
ao apparenC, ao enormoua, tbat all oňticiam baa been 
diaarmed and ailenced and every doubt aa to valae 
and eipedienoy baa vaniabed, Thia ia happily trne of 
boepiula, but a condition of things obtaina in private 
practioe wbich is not alcogetber to tbe credit of tbose 
wbo negleot proper preoautlona. "Sea-A-s v-w^atY years 
tbe monalhy in tbe vaňoas \fm^-™ "\'tttóXís.V 
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waa 80 great l\ia.t the iDteroalional Conji^refs of Phyei- 
ujana and Sargeons, tben íd eesaioD at Brusself, adopled 
regolulioDB askiog for tbe abolitton oF euoh. The 
prevalence of pnerperal septicemia in hoBpiuU oř ioBti- 
taltone in which IjÍDg-io women are ooogrpgated had 
been oonBtaatly observed, both at home and abroad; 
this was aocompanied in a vaet majority of oaBes by a 
most appatling death rale. Tiie dUea^e wbei 
veloped Bpread rapidly from one patient to attolher 
nntil infection was geoeral in špite of all tbat oould be 
doDe. In the yeara 1760, 1768 and 1770 the dÍBeaae 
pr6vaUed to suoh an extent in London lhát in eome of 
the institationa nearly all of the patients died. It is 
Btated of the Edinburgh Intirmsry, in thÍ8 oonnectíon, 
that in tbe year 1T73 "almoet every woman as soon as 
Bhe waB delivered, or perhapa about twentyfour honrs 
sfter, w&s seized witb it, and all of íhem died, Ihongh 
every method waa uaed lo cure the diaorder." The 
lying-in inatitutions of tbe Continent were oouduoted 
opon a mnota larger euale but the dealh rate was equally 
large bere, even in some of the very beat of snoh insti- 
tutions. In the Maison ď Aecovcheimnís of Paris, during 
many different yeará, tbe deaib rate tobc bo high that 
one ont of every tbree patiente delivered died — on other 
occasions as many aB ten ont of fifteen women delivered 
died. These frightful resnlts were not peouliar to any 
one institution nor to any one clasB of inatitutions — all 
Beemed benealh tbe ban. In Yienna in 1B!^8, 19 per 
oent of Ihe uasea died; in 1842, 16 per cent. Thia oon- 
ditiOD of aSairs progreased antil ia Berlín in the year 
18S2 bsrdly a single patient eeca-^e^L 4eaXlíi waá. 'ÍMiNsa'*^ 
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pital waa therefore eventually oloaed. It wm upon a 
baeÍB of anoh fact tbat the actíon of the BruBsele Con- 
grees wae prediuated. Now the oonditiona are entirely 
reversitd, the morlality io přívale practice being greater 
than that of ihe hospitaU, altbongh by do meane alarm- 
iug. The TRason for tbis ia obvious. In the hoapital oř 
lying-in inatitution every preoaution ia taken; not only 
are all inatrumenls and dressingH alerilized, ae well aa 
the bandB of the operátor, bnt tbe whole inalitation and 
ita warda háve heen kept íd aa good a coDdition of aaep- 
eia as ia poaaible under the eiroumalancea. The nuraeB 
are properly trained aud iDatrnuted and a syatematiu 
and thorough preparalioo baa heen made for au earnest 
extermination of daager from eeptic cauBea. In the 
home of the patient all of these conditionB, even fre- 
quently wlth the exeroiae of proper care, do not alwaya 
obtaiu. The chaunela by which iofeotíon ia snblly 
trausmitted oř hroaght wUhin the portále are many and 
ezcept in illneea (and not alwaya then) no ayBtematio 
effort ia made to exclude it. To reproduoe the reaults 
attained in the hoapital or to reprodace the aonditions 
which aarroand tbe patient in the hoapital we ronati 
practically reproduce the hoapital itself— oř at leaat 
diaoipline. 

At the preaent day, as we bavě aaid, tbe mortality of 
private praotice ia greater than that of hoí^pital practioe. 
It ia now between eleven and twelve yeara síňce anti- 
aeptic methoda of trealmeot were introdnced in the 
Kew York Materníty Hoapital and the reault there, as 
eJaewbere, Lbb been a unifoím and eTWJtmoua decreaae 
/o not oaly the oocurreuce ot av8ea.&e itota. «,<fi^'C\Q, onaw^ 
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bul in a moHt eignificant reduction of the mortality. 
Garrígaee eaye that duriag the uine years preoeding the 
introduaiioD of šach method§, (1876 to 1883), 3,604 
Tomen were contined in lbe ÍDstilulion, 146 of wbom 
died — that is, 4.17 per oeot. During the Ust bíx 
montba before the chaage waa made, 237 women were 
delivered, 11) of wfaom died— that ie, 8 per uenl. Of 
tbeae nineteen, seventeen succnmbed to sepaia — that is 
V. 17 per cent. During the last month before the intro- 
dactioQ of antiBeptic method§ tbe total mortality reached 
20 per oent and that from aepsis oř infeolion 15.69 per 
cent. The reanltg following the use of aDtiHepsia fae 
tabnUtea as foltows: 
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These figures are signifioant; thej reveal tbe faot that 
during the years i885, 1888, 1889 and 1891 there werA 
absolutely no deaths from eepme in thie inatitation, and 
at DO time in Ihe years labulated did tbe mortality from 
Bepsis run above .76 per cent and in one-haif of thq 
time was .00 per cent! The mortality in the nineyeari 
precediDg the introduotion of antiaeplio metbods wai 
nearly 500 per cent {5 timee) greater than the sami 
durÍDg the eight yeara followitig tbe inlrodaction of 
such metbods of treatment. The deatba from septio in 
feolion were rednced to one fifth of one per cent! Con 
trast thia condition with lhát of pre Li§terian daya. 
tbe laat níx months of the non-antieeptio melbod in 
New York Maternity Hoapital the mortality from s 
tic causes was 7.17 per cent or more than 35 oat of 500 
thia was reduced by antisepais to leBS than 1 oat of 500 
These mortalitiea give atartling compariaona but tbe r 
enlts from antiaeplio methode are substanti&ted b] 
GarrigoeB by the following atatiatics: 

Tbe Sloane Maternity Ilospital of New Tork 
founded comparatively reoently; in the report of thi 
flrst tbousand caaes only aiz deatha were reporled — onlj 
one of these from eepnis. Thia would give a generst 
mortality of aix-tenths of one per cent (0.6 per cent) and 
a mortality (rom septic cauaea of one-tentb of one per 
cent (0.1 per cent). 

Fippingekoeld of Helsingfora darlag the period oř 
1884 10 1887, with an average of G50 dellveries /vn 
anitunt, had a mortality of 0.29 p 

Mermann of Manheim had nea.Tl7 IQQ oases hefore 
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single death OGCUrred, and that one wsB due to ruptnre 
of tbe aterna. 

Caři von Braun of Vienna in 1004 oonaecutive oaaes 
met with only two deatba. 

Obstelrice and gynecology owe a lasting debt to buF' 
gery for lbe benefits of improved aurgioal metbods 
and tbe development of great skill in operative tecb- 
niqne as well. Iiideed to lbe specialist in surgery are 
noir relcgated many of lbe operalive prooedures of botb 
obstetrics and gyneoology. Cesarian seotion, ovario- 
lomy, hyalereclomy, laparotomy for tubal pregnancy 
and otber oaaeea, and other kindred measorea are ddw 
pToperly surgical operations- For their BDcuessfal ob- 
viation we are indebted largely to aurgioal progreas and 
tbe applícation of lbe reaulla to aucb forma of treatment. 
Indeed we fiiid thal lbe inflaenoe of modem surgery has 
largely modiUed many of lbe ordinary obaletrieal gyne- 
cological prooediirea. 

By far tbe moet formidable aeptio oondiiion whioh 
ooDfronts lbe obstelrician is puerperal septioemia. The 
condilion ia, oř was ralber, anbappily loo common to 
need a desoriplion of ita incubalion, symptoma and tbe 
variona phenomena wbich allend ita courae. Tbe íH' 
flaenoe wbiob antieeptic measures bavě had upon ita 
development haa aiready been fully oonaidered atatiati- 
cally. Mermann givea tbe following eliological faotora 
in tbe production of a puerperal infeclion: 

1. External infeotíon, cauaed by palhogenic ooooi. 
Tbia can be prevented by aiibjeoUve anliaepeia. 

2. Auto Infeotion, aa underatood by Semmelweiss, 
wbiob maj be dívided into. 
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(a) Ptomaioe intoxícation oř pulrid infectioD caused 
by micro-orgaDÍBma. It cannot be combated and yaginal 
injectione are uHeleee. Prevention íb the neceesity. 

(í) Patbological germs whioh háve been lying dor- 
mant and are brongbt into action by tbe birth. These 
we tind in caseB of old eiudations, pyO'salpingitla and 
old absceBoes of the glauda of Bartholini. In these 
casea vaginal injectioDB are ahouHaally nselesB. 

3. Vaginal infeotion caused by palbogenio germs 
wbtoh háve foundtbeir way into the vagína beforelabor 

In all of the branohes of modern medimne the watch* 
word is prevenlioD. This is probably tbe only method 
by whioh the development of all varieties of paerperal 
infeotion may be prevented. A perfeully ideál manage' 
ment of all puerperal caees may not be tkeareticaily at- 
lained, althougb practically auffioient to prevent the de- 
velopment of dangerouB oř even otber tban the mildest 
aymptoms. In very many lying>in inBlitntione very 
rigid ruleH are laid down with a view to the prevention 
of tbe poBBibility of tranBmission of infeotious materiál 
to tbe patient eitber on the banda of tbe attendante oř 
on instrumenta, napkins, etc, and these bavě met with 
most satiafactory resuUs. Until recenlly a few praoti- 
lioners ridiculed tbe use of such preoautions wbich wera 
oertainly strongly indicative of a proper recognition of 
the danger and also an eamest endeavor to remove ÍL 
Looal antisepsis bas accompliebed moBt valnable and 
fruitfal reaults vbiob are by no means to be underesti- 
mateá. Many ezperimenta aad. ai\.\.aQi^t.« háve been 
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nade to applj a systém of antiseptio medication by the 
bternal nse of antiseptio sabítanoea but tbese bavě, aa 
yet, been nnfrnitrnl. Wbile local antisepsie hae yielded 
brilliant resalte, tbe oatlook íd puerperal infeotion, as 
far BB the virtnea expected from ÍDternal adminiatration 
of anttseptics are concerned, ia certaioly, as yet, not 
very bright. 



X[. — Thb Esskntials of Ahtibbpsis and Asepsib. 

Tbanka to the oertain and infallible foandation af- 
farded modern surgery by tbe antÍBeptic method of 
froand treatmeDt and to the aubsequent aniform adbe- 
sion and bealing of wounds wben bo treated, the teoh- 
Uiqne of operatire Bargery has received a most extra- 
ordinary and tiemendoua stimulas during the. past 
qnarter of a centnry. Tbia waa biit natural for anti- 
Bepsis and asepBiB put within tbe band of the eurgeon a 
nevěr failing aid and reared up for bim an everreliable 
foandation of confidence; and jpon this poailive founda- 
tion it waa the function of modern surgery to rear a 
superatruoture of brilliant worli and of atill more bril- 
liant and indeed unparalleled reBnlta. With tborougb 
and oonBOientioua precautiona, there is not at tbe pres- 
ent time any porlion of the human body whiob íb en- 
lirely without the pale of tbe dominion of the sargioal 
Bceptre — the scalpel. There ís within tbe organiam no 
veíled sanctum sanctorum to stay tbe band of the sur- 
geoQ in a progresBion whiob erstwhile would bavě been 
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deemed profanation. The cranial cavity and ite ooiw 
lents no looger uonslítute a noli mi langert. The tho< 

!Ío and abdominal cavilies, and the joints aa we!I, ail 
invaded, under proper preoautions, wilh absolately no 

,r of evil coDBequencee; they are now approached 
witb a well-merited boldness of such a natare as woald 
háve atamped the effort in former timea as the oSspmg 

either madneBS oř criminatity. The only bugbearli 
wbich can and do frighten the modera surgeon are bii 
wn pereonal technical sins, from which the avengiím 
Nemesia sbouid aSord him no protectiOn. Not onlj 
are these faots, and their proper appreciation, of the ot 
most value in purely reparative work but they are alatf 
of eqiial importance in their bearing upoD diagnosis 0| 
aurgioal and other affectiona. Formerly Burgery waa S 
dernier ressori; it was resorted to only when all other 
meane of reliéf or reparation had failed and when ihe 
cbances for fulure failures were in coneequence but in- 
creased. Now, however, we may operáte not only for 
reliéf but alao for information, for pnrposes of diagno- 
sia, in order to lay a positive foundation upon whioh ti 
build proper meaaures of retief, whether surgical 
otberwise. Indeed it may well be said that at thj 
present time Ihe n^ost radical surgery is pře et 
the moat conservative in its results. These conditío^ 
necessarily and materially amplify the soope ol 
tive skill and technique; but (hey also entail a doul 
duly — thorough antieepsif, or asepsis, and thoroi 
technique detun to the minutesí details. 
ífevertheleas the elemenl oí \i'[l&Q\Al^A4. «i«.tatY 




hae been addeď to most operationa haa engendered 
BOme curious oonditione. Clamsy and buDglÍDg operá- 
tora who, nnder former methoda, had hitherto aohieved 
bat a slight modÍGam of succesfl, now aocomplished even 
brilliant resiilts, aimply throagh nae of aotisepsis, while 
in other cases operators of even maTvetou§ manuál and 
teobnical dexlerity eignally fniled, eimply ibrough laok 
of these proper precauUons. Not that anti§epBÍ8 and 
SBepsiB eocouraged carelesanees oř that a prémium was 
plaoad npon cradity— far from it! The brilliant, aston- 
ishing and olasaio triumpbs of modern eargery were 
only possible by a oombínalion of what Gerster fitlingly 
terma "technical skill, the ounuing of band and brains, 
with the conscientioua practice oř a tborough-going 
aleanlinesa." The advantage then lay, not ín tbe en- 
ooQragement of oareleae work but io the faot that even 
in apite of it tbe former teohnicai bungler wae given a 
ohance of saccees deapite his operative bungling, wbile 
the traly akilled were voaohsafed an altaiDment of re- 
salta whicb were hardly witbio the province of even 
tbfiir most sanguine eipectationa. Yet, on the other 
hand, tbia does not alter tbe fact that neglect of aargi- 
cal oleanlinesa invites a Nemeeta wboae retribution ia 
DOt more awift than certain in ita nature. tt ia none 
the leas true, aa hae been aaid, that the barbario negleot 
of cleanlineaB and Jack of attention to hemorrhage, the 
roagh metbods, ihe teariog and the alasbing frequently 
necetiBitated by Jack of aneathesia in former days bas 
now been preceded by more exact and cleably modes of 
operating. Disseotion ia baaed upon proper technioal 



I 




ee^ 
^ 



ST6 

and anatomical knowledge, hemorrhage ia oontrolled 
and the operative field thas kept dry, tisBaee are prop- 
erly relracted and tbe conrse of tlie knífe made plaÍD to 
tbe eje of the Bargeon; cleancul inciaions are made, if 
pOBHÍble, which altogether materially inoreaae oř aid 
tbat nataral and inberent tendenoy to repair. Indi 
witb the idtal eargfiOD, hía knowledge is as olean 
Bharp as bis knife. 

Nol oniy ís it positively incumbent apon the sargeon' 
to care for his patient, by proper eargíca) skill and teoh- 
niqne, daring tbe operation to whioh he has been aab- 
jected, bnt it ís aleo his daty to care for the condiliona 
which Burroaiid that equally critioal period, the stage of 
repair and recovery. Not only mast the patíent be 
properiy proteoted against lbe injury and dangei 
wound infection daring the coarae of an operatioa bal 
just as thoronghly, just aa effectively during oonvales- 
oence — the duty io thia respect does Dot terminále an' 
til the condition and its coneequences háve either term- 
itiated or else the relation of physician and patíent be 
kept QO longer intact. This means the inslitation of a 
rapid, progresBive and undielurbed process of repair and 
healing of every operatíve wound — not by metbods 
which are fantaatic, not by means which are impossible, 
not by methoda whioh are not accesaible to every phy- 
Bioian and Eurgeon, not by an enormouB expendilure of 
time, money and worry, bul by the simple exclusion of 
all poaaible meana of infection. Experience haa amply 
taugbt ue that every wound, with proper oare and atlen- 
tioD, may he oansed to adheie aad aniformly progrgas 
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to a stftte of conBummated repair, provided lhát lbe ex* 
olaaion of mioro organismB and iheir prodaolB from the 
aSeoted tíssaea be aecured. When we oonBÍder the 
protean forma in whioh the masked infeutioD may assail 
favorable focÍ, ít meaua naught else than the eseroíse 
ví that eCernal vigiUnoe wbích ie aaid to be the prioe of 
liberty. Utileaa deetroyed oř removed, mioro organUms 
eling lo a!Í objects which come íq contact wilh the 
vound — thia ie true of even the hand of the aargeon 
bimBelf, Therefore the care and foresight of the operá- 
tor miiat not only be oonatant bul alao univeraal. Doea 
thia mesD trouble? Doea thix mean expeDditure of 
time? Yea, but it is economy of both. It doee Dot re- 
qiiire the one-half of either whioh will be required upon 
the ocourrence of septic developmeate later, due to tbe 
oriminal oareíeseness and neglect of Ihe aargeon who 
haa oulpably expoaed the life or health of the patient 
who haa truetingly placed both íd his care. More ofleo 
tban not when Buch oouura, when Bepaia developa, it ia 
freqaeutly too latě to pnrchaae life oř health by tbe ex- 
penditure of any amount of either time oř trouble. Nor 
oan tbe proper expenditure of lime and trouble in the 
early daya of the caae be oompared to the mortifioatioa 
and remorBe wbiuh ariaea and overwhelma when it final- 
ly dawna upon the profesBÍonal altendant that bis eelf- 
iab regard for bis own oomfort has been allowed to 
jeopardize, even sacrifice, the life of hia patient. It la 
Bgain but the old, old atory of lbe stitch in time whioh 
aavea niae — oaly in tbie oase applied wilb ten-fold foroe. 
i The qneation ia now no longer a debatable one — ít 
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BtEiDiÍB firmly gronnded npoD au UDSseailable and i 
pregnable foundation of eternal and eetabligbed truth, 
of šach etrengtb a*) suientiSo dogma has heretoforel 
Beldom witnesBed. 

Slightly more tban tweoty five yeara ago Lister firsG^ 
damonetrated Ihe imporiauce of a proper coDBÍderation 
oF atmoBpberic daat and lbe cbance of coneequent infec- 
tion of atmo§pheric origín, Tbe posaibility of this he 
clearly demonstrated, althougb we know at lbe present 
tirae lhal tbe dauger of a more materiál infection from 
instruments, dreasingii, baude, naila, etc, is infinitely 
greater. Neverlbeleea it íh always a malter of greater 
eafety wben an operatioo can be performed in a alean 
room witb smootb walle, wbere lbe posBibilily of stir- 
ring up doBt, íd any manner, from floor, walU, ceiliug, 
furnitare oř ornameDta has beeii reduoed to a minimam 
if not entirely removed, Baaed upon faots wbioh were 
tbemaelvea firmly fonnded npon ample clinical experi- 
ence, and baaed upon Pa8teur'a masterly demonatration 
of tbe origin and nátuře of tbe cauaes of decompOBition 
in generál, Liater instiluted a melhod, a ayBtemalio 
metbod, for tbe purpose of oombatíng tbe operation of 
auob canaea in tbe living flesb of tbe hospital ward and 
eick-room. He brat demonstrated tbat decompositioD 
in wounde only supervenee upon oontaci witb something 
introduced from without; tbat upon exoluaion of all 
pOBBÍble chance of infection from wilbout no deoompo- 
sition oaourred. Tbe apleodid resiilta wbieb immediate- 
ly followed an appreoiation of tbia fact, and ibeir sab- 
stíujtistion by the reaulte o\iV3.\ti«& \i^ Yolkmann, 




Sobede, Tbierach, Socin acd otbers beside Lieter him- 
self, led to more extended inveRligationH, demonstra- 
tions and enonoiations upoo tbe partof the latler. Fol- 
lowJDg ihie came tbe démon atration by Lieter tbat tbe 
cauaee of ÍRfeclion introduoed from witbout v 
tially organio in nátuře since they were deatroyed by 
BDoh measures ae effected tbe dealruotion of organio 
matter in generál. Finally he eetabliebed the faot lhal 
Hucb organio aources of infeotion iotroduoed from witb- 
out were capable of development and reproduotion — 
tbat ia, tbat they were endowed nith life — they were 
living organisme. 

Pasteur baademonstrated tbat certain gerraa in oer- 
tain media uniformly pioduce oertain new eomponnds 
— in this manner he not only explaiued butyric fermen- 
tation but even gave a minule deseriptiou of tbe germ 
wbiub was ita cause. Other investigators alao were at 
work; Billroih made reaearcbee inlo tbe nature of tbe 
apecitíc materiál of wound infectiou. By far tbs most 
impurtant oC ihese investigationa were made toward the 
latter part oC the eevenlh deuade of the present uentury 
by Robert Koob, He extended the generál i žati o ns of 
LÍ8ter and Paateur, delermining tbat in wounds or even 
in tbeir absence certain varietiea of decomposition were 
only produoed, aa in the čase of liquids contained with- 
in glaes fla«ks, aa a reeult of the presence of certain or- 
ganisma, And from thia germ of trutb developed and 
upon tbie iroportant determination ia founded tbe germ 
theory of diseaae — tbat amoug infeotious diaeases eaoh 
distiiiot gtoup of patbologioal oonditiona, wbiob ' 
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term a disease, ia directly caneed oř promoted by thftJ 
presence and action of a epecitic and peonliar micro o 
ganism. 

After positive demonstration of this point it becam» 
Belfevident that one of the moet ímportant pointe ilín 
the treatment of infectious diseases was the prevention 
or ntodilicatioD of the morbid proceseea by esoluaion of 
all Buch micro-organiema, or else the ioatitiitiDn of con- 
ditioDS anfavorable to iheir growth and proliferalion, 
Tfae first attempt in thia direction, after the promnlga- 
tion of the doctrines of antisepsis, was made by Lieter 
himself. He attempled to prevent wound infection of 
atmospheric origin by tbe use of tbe apray, enveloping 
operátor and patienl witbin an almoapbere impregnated 
by vaporized soIutioDH of carbolic aoid, whích waa aap- 
poeed to penetrate duat partiolee and infectious malter 
floatingin tbe atmospbere and render it inoociious. It 
has been demonatrated, by Stimson among othera, tbat 
it ia not only unneceasary but tbat it is iiideed Impoaai- 
ble to attain the object sought, at leaat by enoh meana 
aa the apray. It ia even olaimed tbat its nae is posí- 
tively injurioas when compared witb the reaulta giveo 
by iniproved metbods, because it creates a more oř less 
violent agitation of the duat pariicles, dragging lbem 
over the ezposed wound aiirface in apite of the faot tbat 
the temporary and incomplete contaot of snoh partiales 
with the apray ia utterly insufficient to destroy oř arrest 
tbe development of any infeutiouí' germa assooiated witb 
aaob dust parliclea. Tberefore the employment of the 
aprs^ ií not actnally dangeioae \b fiBníNíň-j 'o.tfeXiMft t 



a.tfe\«u tl^^J 



S81 

Say tfae least. It is bat jnatioe to Sir Joseph Lieter to 
Baj that he haa loDg ainae dlacarded itB ase hímself and 
even oondernns il now; nevertheleas, altlioagh ita appli- 
cation was faulty the principles apon which its use were 
predicated remaio abaoluCely uncbanged íd every single 
esBenlial detail, We dow know that the ohance of ať 
■nOBpheric infectioD ie no leas positive la obaraoter, 
thongh not nearly ao great aa formerly imagined. Tyn 
dali bas poaitively and beautifully demonatrated that 
&ir becomea freed from duat by allowÍDg the beavy par- 
ticlea to aettle. He demonatrated that if abeam of aaa- 
ligfat Í8 allowed to pass through au empty cloaed vessel 
ita path ieevidenoed as a bríght atreak beoause of the 
reflection of Hgbt by the duat particlea. But if thevea- 
sel is laid atreat for a time, negative reeults are attaio- 
ed, the patb of ligbt diaappeara becauae the duet par 
tiolee which formerly reSected the iight bavě snok to the 
botlom and no longer float in the atmoapbere of the 
veaael. Tyndall thus deaoribea the eiperimant: 

"Build a little chamber, and provide it with a dooř, 
windowa aod window abutters; let an apertuře be made 
ín one of the abutters through wbtch a aunbeam oan 
paaa; cloae the dooř and ahuttera ao that no Iight aball 
enter aave through thia apertuře. The traok of the sun- 
beam ie at firat perfeotly plain and vívid in the air of 
tbe room, If all diatuibanoe of the air ba avoided, the 
laminoue track will become faínter and fainter, until at 
laat it disappeara abaolutely, and no traoe of the beam 
IS to be seeu. Wbat reudered tbe beam visible at firsl? 
_ yhe Ůosting dust of the air, ■wKVaV, "íit«B, *Oa>Mi ■&q3síw 





nated and obeerved, íb ae palpable to the senae as dnat 
oř powder piaoed in the palm of the haud In the still 
air, the duet gradually einka to the floor, or etické to the 
walla and oeiling, iintil finally, by ihis self-cleaneing 
proceHB, the air is entirely freed from meobanioally sns- 
peuded matter." 

By furlher experiment he aleo proved that a dastlees 
atmoephere ie alwaye disaseociated from infectíon of 
atraoBpherio origin, that "in all tbeae cases yoa find the 
daat invariably producing its crop of baoteria, wbile 
neither the duatless air nor lbe notritive infasion, nor 
bolh together, are ever able to produce Ihis orop, your 
conclnsion is dmply irreaietible that the dast of the air 
contains the germ of the crop whioh hae appeared in 
yonr infiiaion. I repeat that there is no inference of 
eíperimental ecience more certain than this one." 

These faots are made use of; dust particlea are no» 
removed by ventilalion oř by washing walls and fnrni- 
tiire and finally allowing tbe remaining dust to settle, 
wben it may be removed by fluabing walla and floor 
with Bterilized oř antiseptic aoliilione. For this reaaoQ 
most operating rooma are now oonatructed of bighiy 
polished and impervious materials, such aa marble, 
whicb admit ready remaval of dust by such means. 
Kuemmel ha^ ahown tbat a dualleaa operating room can 
be obtained in a well appointed bospital and Neaber 
has ahowu that moat ezcellent reaulta can he obtained 
in operationa uiider euoh conditiona — even without the 
ase of ADtiaeptiG aolutiona, yrovided tbe banda, in stři 
JOfints, dresaings, ete , be Úioton%\i\^ ft^.wVviíA, 
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■ticli ideál aarronndingB oannot always be seoared, in- 
deed it is almoet imposaible oatníde of the bospital with 
itB speciál eqnipment for jast eauh purpoeee. It ia prso- 
tically impoHBÍble to cacape da§t in lohabited localitie^, 
no matter bow cleanly lbe domicile — indeed, tbe gen- 
eral practitiooer will háve to do most of his Bnrgioal 
work, such as it is, in more oř iess dosty surroundings. 
Therefore we are forced to employ irrigation to remove 
the cbanoe oř opportanity for such accidental infeotion. 
Gerster says: "Bal even a constant and powerful 
Btrbam of ůniáň wlll not be able to dislodge all the par- 
tioles of dast that may bavě aettled down upOD and in- 
Binuated themselves into tbe oooks and crevices of a 
woand. Hence it is desirabte to employ a liquid tbat, 
aside from its doq irritast qaality, will háve the prop- 
erty of eilinguiahing the nosioua effecta of those parti- 
clea of dust that caa not be washed away bj tbe irríga- 
tion, bat remain imbedded in the Usaues. TAis is 
eAšmieaž stírilitalion." 

While these tbinge whioh confront ua are conditions 
and not theoriee, yet, as we háve previously stated, of 
vaatly greater importance and of vastly greater fre- 
qaency is tbat form of infectioD termed oontaut infec- 
tion. Thia may be cauaed in myriads of ways, by the 
mere contact of umíterilized objects of any kind, whetber 
encb be the inatruments, the spongea, tbe dressinga, 
pledgets, oř the bands of nnrse oř assistant, oř even of 
the operátor bimself. To guard against saob form of 
infection not only muat tbe wound or aite of opeřation 
be as tboroD^hJj sterilized as poBa'\\)\e \>m\. ^\ títí^n*** 
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There is a Isrge nnmber of drage poBsessing disinfeot- 
ing power and witb each momcDt the liet ÍDoreaseHÍa- 
terminably. Foremost among all of tbeae agente atands 
carbolic acid, the eubetance to which antisepeie owea ita 
birth; ihvi pretege of Liater, caat aside but only to be re^ 
oeivíd baok again with tenfold weloome when a riper 
eiperieace bad bul eerved to oonfirm bis tirst TievB. 
Saffice it to say that oarbolio acid is ušed exclnaively by 
LUter, Annandale and other eminent operátore. Mer- 
oario chloride (corroBive Babliinate)|wa8 formerly heid íd 
high favor but the eiperiments of Geppert, Tavel, Vio- 
querat, ZimmermaD, Kelly, Welch, Robb, GhriBkoy, 
UcCIintock and othere all uniformly demonetrate that 
tbe germiuidal value of tbe medioameat was much over- 
rated — indeed, it íb now conaideted to poBBSBB little if 
any germicidal power, certainly Ibbb Ihan that of car- 
bolic aoid, aithough itB inhibitory power íb high. Many 
operátore háve abandoned ite iiee for carbolic acid and 
from a voluminous oorrespondence witb many of the 
moBt prominent Burgeone of America, tíermany, France, 
£ngland and Auatria, I learn that many who use the 
sublímate restrict it to deansing tbe akin in the vioinity 
of a projeoted operation, 

The Bteriliiiiiig agent ýar exulUnce for inatrumenta 
and dreeeingB ie heat. SatÍBfaclory sterilization of 
ganze, ligatnre and inelrumente can be secured by es- 
posnre for comparatively ehort pertoda to moist heat at 
a temperalure at or alightly above tbat of boiling water. 
At temperatarea of S66° Fahrenheit, and above, ^11 mi- 
oro-organistns and iheir BporeBpTeB6Ti\.'Mi^wo«.'í^'*'^- 



jects are ab«olulely deetroyed ia a very íew minotes. 
.^L-ii^ny oí the eurgical cIídíob íd thie country and in 
EuTope ihe steani oř hot water Hterilizerbaabeoome oda 
of tbe most important adjimcU to tbe armeatariam oí 
tbe BurgeOD. The beet, Bimplest aod mest acceesible 
substitute for eteam is boiling water. It was David- 
sobc wbo taugbt us to sterilize JDBlriimeDta by boiling. It 
was be who deraonetrated lhát even tbe boiling of in- 
Blrnmetits for Uve minutoH, Id covered vessels cbarged 
witb water, waa followed, not onoe, not twice, bnt 
invariably by perfect sterilization of tbe objecta so 
treated. Tbis may be coutiDued for a longer time if 
desired, indeed tbe longer tbe better, witbin certain 
limits. We may feel assuredly conlídent, however, 
that we are uaing properly sterílized inetramentH wben 
ibey bavě been imtneraed for half au hour in boiling 
water; but tbe great drawback to eucb boiling, eapecially 
wben prolouged, wae tbat all steel inetrumente were in- 
variably rueted and ultimately ruioed. To tbeingenaity 
of Suhimmelhusch we are indebted for aa expedient 
whiob, IboDgb simplicity ileelf, efFeotnally overcame all 
objectioD on tbis ecore. He Huggested tbe nse of a one 
per oeut aqueouB aolution of sodio carbonate ("soda") 
in pláce of water aioce; tbis prevented tbe maob-dreaded 
rasting. Tbe advantages of sucb methoda of steriliza- 
tion are immeasurable in many respects; probably one 
of tbe most important ia the simplicity oí the prooees, 
and the apparatus as well, lo say notbing of the eaae 
witb wbich the latler may be obtained and the former 
^gplied s/most anywbere. 



It Í8 intereBtÍDg to Dote tfaat Tavel has demonstrated 

t-h&t Bolutions of Bodic chlorid (oommon salt) and of 

Bodic carbonate (soda) require much lessboiling foroom- 

f>letQ sterilization tfaan simple water. Therefore tbe 

addition oí soda to water, as aiiggested by SohimmeK 

IbuBch, to prevent ruating of instruments, in tbe prooeBS 

«3f aterilizatiou íb aot only beneficial íd such reepect bnt 

slflo aotuallj bastens and perfeots sterllízation. Tavel 

liaa Bbown that a solntion of 0.75 per cent of Balt and of 

0.25 per cent of caloined Boda is absolutely ateríle after 

tifleen miDUtes' boiliog (killing varioas epores, among 

olbera those of Ihe bacillua of anthraz and of tbe hay 

bacillas); this solution aUo keeps very well, on)y a few 

mouid fungi developíng at the eod of an ezpoaure of 

several weekp, it iBcIaimed, 3auze oompreBBeíi,*pledgetB 

and flilk Tavel olairaB to háve rendered absolnlely Bterile 

by boiling them half an bouř in tbe aolution. He fur- 

thermore deraonatrated tbat Buoh Bolulion wae unirri- 

tattng to woundB and to ihe peritoneum and henoe, in 

hÍB opinion, formed an excellent uon irritating and ab- 

aolately Bterile aolution, when bo boiled, wbiob seemed 

to be eepecially adapted for purpoaea of aaeptio irriga- 

tion. 

Ferbapa it might behoove ua to give aome oon- 
BÍderation to a few of tboae pointa, purely teohnical ín 
nátuře, by meanaof wbich BUGcesaia atlained— /«rďj/«ra 
ad astra. 





CLSANaií^Q OF THK PaTIKNT ASD StBBILIZATIOIT OF T 

WouiíD Abea anb Vicinitt. 

Maoy sargeODH give, where praoticable, i 
warm balbs preoeding the operation. In the early d 
ofanlisepsis Volkmann thougbtthat ahaving and acrnb' 
bing of the akin in lbe neighborhood of tbe propoaed 
operation ahould precede ail other meaanres with a view 
to diainfeotion. Tbere cannot be tbe aligbteat donbt, 
in fact tíme bas bat comfirmed bis practice, tbat tbe 
powerful adjavants of razor, eoap, stiS brush and hot 
water are of tbe moet deairable nátuře. We know that 
maasea of filtb, cutaneous debris and of p'thogenic and 
pyogenio miaro-organiama ding to tbe epidermis and 
especially in tboae regiona moat covered witb haír; far 
tbermore, aneb collectioua are permeated by tbe nataral 
eebaceoua seoretiona of the cutaneous glanda, auob ooat- 
ing forming an effectual barner againat the penetration 
of walery solutions of antieeptic medioaments, witb 
the probable ezoeption of carbolio aoid, Sofaitnmel- 
buBoh haa demonatratQd~tbe inhibitory effect of snob 
unotuoua materiala upon tbe aotion of obemical elerili- 
žera in aqueous media. Therefore sóma means mnat be 
ušed for tbe removal of such objeotionable aubstanoea. 
To eSect thia the area ia ahaved, if bairy, removicg at 
once mechanioally a great number of organiama as well 
aa Gonditiona tavoring re-infection. Tben thorough 
Bcrubbing with potash or soft aoap, bot water and a túS 
briatle brush gweeps away witb rapidity and faoilityi 
greaae, fíUb, oataueoaa debtia ani toiJwvt.imx-sm-ist^j^^ 





'lnu, leaving for ihe aotion of aubaenuently applied an- 
tigeptioa bat a minimum amount of work to do. 

Not ooly mnat we ^terilize the wound area Íd the 
Oianner jusl indioated but it is obligatory lhal we look 
Btrennoasly to ihe meaDS by which we acoompliah our 
objeots. Among tbe varioua articles ušed for etioh pnr- 
()oee probably none is ho exposed to infeclioa and ír 
therefore ao Hable to beoome a dangerous tbougb nn- 
coDBOiouB focua of infeotion aa lbe aurgical nail brush. 
SchimmelbaBch has toade extended investigalions and 
ezperiments tn tbe cleausing and aterilízalion of eaob 
brasbea. He baa positively showe tfaat the commoa 
metbod of a elcgle brief immereioii, íd eveu a strong 
germicidal solation, is bardly more than merely per- 
fanotory in nátuře, it is entirely inadequate to destroy 
the adberent paihogenin and especially tbe pyogenic 
micro-organiama and, moreover, inapirea a oon6dence 
whioii Í8 entirely fal^e and wbicb can be naagbt elee 
than baneful Íd effect. Upon examiniug the brusheH so 
treated in tbe Berlin cIídíc Schimmelbuaoh found them 
to be eíipeciallj ricb in pyogenic baoteria; be alao de- 
mostrated that an immersion of at least ten minatea 
daration and made in a Htrong merouric eolution waa 
absolutely necesaary. Tbia was true wbeu tbe brnahea 
ao Bterilized were entirely free from lbe soap uaed in 
acrabbing. But more freqnenlly tban not the brashea 
are tlirown back after use, fairly veeking witb Boapsada 
and infeotiouB materiál, the soap rendering the subli- 
mate entirely inert and lbe infectiouB materiál convert- 
ing what aboifld be a baven ot saÍPV^ \\\\.o ^TO.íiftt.eAM.A 
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UDcerUin, and Iberefore doabl; datigeroaa focae of in- 
feotioD. Therefore where eublimate steriliEatíoD of 
bi-Dehes is employed it is imperative tbatall soap ahoald 
be cloansed from tbem beiore immerBion in the aubli- 
male eolutíon, otherwiee pertect aterilization oannot be 
eSeoted. On this account it ie a, eource of great gratífi- 
cation and congratulation to learn from the reaearcbea 
of SchimmelbuBcb tbat eimpler and far more reliable 
H of Bterilization are within the reach of every 
pbysician and aurgeon. He haB proven that the most 
unclean braeh can be rendered abeolutely and indubit- 
ably aaeptio by aimple boiling for five miantea íd a one 
per oent aqueoas eolution of soda. 

Witb auch aimple, effective and accessible means for 
the Bterilization of surgical nail briiaheB at onr disposal 
tbere oannot be the elightest abadow of au excuse for 
negleot in this direction, nor indeed oan tbere be for 
calpableneglect anywbere in the chain of antiseptía oř 
aseptic procednres essential to every precise and scien' 
tific operation. 

Clkansinc and Stekilization of Instrduenth. 
No one can doubt for an instant that the removal oF 
Buoh debria aa puB, blood, portions of animal fibres and 
tiBBiies and what not wbioh ioevitably oling to all Ío- 
strumenta ušed in the course of an operation, ebould be 
thoroQghly attaíned before uae of siioh inatruments for 
operalive work again. We do not tbink that even the 
most oonaervative adherenla of lbe old fasbioned melb- 
oda ooald oř wouid gainH&j 0i«f»c\.\.\v3.\.«\ii^\i^t«t!KQ.\iaQ 
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ís only proper and legitimate — nay, even demanded. 
Bot whal of lbe instrumenl wtiich han come in uonUat 
witb iofeoted tissiieB, instrumenta which háve bathed 
and reekcd in the morbid dÍHohargeR oř tUsaea over- 
wbelmed by erysipelas, by tiiberciilosÍB, by ayphiliB or 
by ao infectioDS aSeotion of auy nátuře? le the neoea- 
šity for pnrilication of Iheae instrumeDta not greater, 
inoalculably greater, tban in lbe čase of inatrumeota 
whioh háve traveraed only perfeotly normál and unin- 
feuted tiusiiesV However, it haa been demonstrated by 
Schimmelbneuh that even the most oarefnl, tboroagh 
and eitenaive acrubbing and waahing of inatrnmente 
witb bot water, aoap and a. stiff brash does not and oan 
not render tbem a<4eptic if they bavě been onoe infeoted. 
To many, espeoially artery foroepe and other pnrpoaely 
ronghened instrument^i, conaiderable and dangeroas 
qnantities of harmful germa were found adherenL It 
ia neoessary to do more tban merely wash the instru- 
menta, no matter how thorougbly the latter prooess ie 
Donducted. Simplicity in an inatrament ta now, all 
other things being eqaal, tbe moal desirable quallty. 
Tbe very best and certainly the very aafeet are the aim- 
pleat, those fashioned entirely of one pieoe of metal and 
having no nreviuea and interatioes to oSer favorable 
larking piaoea for infectious materiál. They ahould, 
moreover, posaeite amootb and well-poliahed anrfaoea — 
no grooved or otberwiee roughened handles; they íro 
unneceseary, they are hard to clean tborougbly and 
what ia more they directly invite and f&vor ooUeQtáoti 
of infeotiouB materiál and hence \TiiiTea%« tíaasiiaa*. «'*- 
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a. A thoroagh preliminary oleansing with a stiff 
briuh and plenty of soap and bot water. 

b. After saoh preliminary cleansing all instraments 
are to be boiled for at least fíve minates in a covered 
Vessel containing a one per cent aqaeoas solution of 
Soda. All instraments, coraplex in nature, which for 
any reason cannot be sabjeoted to thorough preliminary 
oleaningy or which háve been exposed to speciál ly viru 
lent infection, shoald for caution's sake^be boiled for 
balí an hoar. 

c. After such sterilizatiou is completed the instra- 
ments shoald be placed in a tray of three or foar per 
cent carbolio aoid 8olation to guard against infection 
before nse. 

NoTE. — All instruments dropped during an operation 
shoald be left untouched unless re-sterilized. 

Prbparation and Stbbilization of Dbbssings. 

The dry preservation of dreésing materials sterilized 
and impregnated with pheuol or sablimate mast be en- 
tirely rejeoted. Not that these substanoes possess no 
valae bat that saoh sterilization is bat ephemeral at best 
in the čase of dressings which are not ased within a 
reasonably short time after sabjecting them to such 
means of sterilization. Phenol is more or less volatile 
and sablimate is rendered inert by long oontinued con- 
tact with organic matter. Sterilization can only exist 
as long as these agents are present in actlve form. 
Kooher says that positive démon strations show that 
saoh Í8 not the oase with dTy &i^m\x%^ ^^\fix^^^^ 
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BterilJzeď, uulees Ihe materíals are applied direoUy 
the wouDd from lbe antisepto Bolalion. We oannot 
eure thal such dreattinge bavě not beoome re-iofeol 
after tbe antiseptic agent haa volatitized oř beooi 
inert. 

Wben we coDsider lbe large quantitiee of fabrn 
handled by the large DUmber of pereona reqiiired 
tbe foldíng, immcrBing, wringing, unfolding, dryt 
refolding, cutting and final storin^ oř prepiration for 
ehtpmeDt; wbeD we alao uonaider tbe fact thal tbe work- 
luen are necessarily devoid of tbe teohuícal koowledge 
of aaepsia and the miDUtse of conditions reqiiired by tbe 
aurgeon in aaeptio wďk, we raust be forcibly Btruok by 
tbe chance of posaible accídeulal co n ta mi na li on. Neoes- 
Harily tbe mannfauturer'a alacdard Íb one more 
commercial in nátuře, tbe eaaential requiaiLe to 
profit and yet be muat also meet competition; tberefc 
tbe work miiat be eondiicted by individaale to wh< 
the requirements of surgical accuracy are maltera 
uiter índiffereDoe, if indeed tbey be not alao mattera 
uLler ignoranoe. It ta obligatory, it ia eseenlial thal we 
aaaure oiiretelves beyond a peradventure that all dreaa 
inga are actually Hterilized before employment in wound 
dreaaing. We aurely oanoot credít euch an ideál to all 
dry dres^itiga eupplied by manufacturera. Not tbat 
tbeir uee eboald be forbidden but that tbey abould not 
be accepted as Bierilized when auoh evidence ís baaed 
Bolely upon lbe ipse dixit of tbe manufacturer; he ia 
siirely not go\ag to make devoo&uiTY reniarka about bia 
own proditcli^, and even Vřbert he i& X.WToa^\^ 
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^Dtious tbe chaoces oř JDreotion, boili while in bU haDd§ 
Sud afterwarde, are atterly beyond his kec. Tberefore 
'f we do employ such dreseing materiala we shonld 
tnake aasiirance doably eare by re Bterilization. No 
better directiona for auob procesí ean be given thsn 
those offered by Dr. tierster in a reoent páper on 
"Aeeptic aod Anliseptic Detaile in Operative Surgery;" 
we qaote bim veriatim: 

"For purpoaea where a reliable dressing has to be 
prooured, extempore boiliog in a soda or potaab sotation 
of sboat \\ per uent for ten minatea is inoomparably 
tbe simpteet aod most practical manner of getting an 
abBorbent and aseplic materiál. In tbis proceduře we 
recognize al ODoe the familiar waye of tbe laundry, the 
eminetitly aseptic reaults of wbich háve been démon- 
Htrated beyond any reaRonable doubt by Behring iu the 
Berlin Hygienic Instiliite. Thue ootton or linen ataff, 
to be fouod in every household, can be readily rendered 
serviceable for aurgíoal purposes by a short boiltng in 
soda oř polafili iye. Well wrung out, it can be immedi- 
ately ueed, and will dry rapidly in šitu under the influ- 
euce of the body heat aad expoaure to lbe air." 

Sterilization by means oT bot air has alao been sug- 
geeted and employed bat, as Gerater aays, bas not le- 
ceived consideration beoauHe of tbe iiecesHÍty of coatly 
and Gomplicated apparatua. Tbeo, also, there can be no 
queation but that lbe metboda of aterilization by em- 
ployment of moist beat are vaslly more efficacioua and 
vaatly more aimple than thoae by dry heat. These ob- 
^^|otioji0j tberefore, do not obtůn ag,&\iYft\i vJ&fe í«k^\siv 
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RKFAKATIOJí ANr> StRBILIZATION OP LiGATUKKS AND 
SUTORES. 

Il must be obvioas tbat infectioD of woands may hap* 
eii throQgb tbe medium of improperly prepared liga- 
irea and Buturee, oř where incomplelely Bterilized or 
even noD-Bterilísed gauzea oř olher bibaloun oř pořoua 
materialsare introduced inlo woundareaB — even tbough 
pose of absorplion of discbargea and codbo- 
qaent looal drainage. SnppOHe, for example, that infec- 
lateřial liae been inlrodaced by meana of asuture; 
we háve then tranaplanted into tbe woond an abBolut« 
and pOBÍtive focue of incubation, proliferation and ia- 
The micro ořganiřma fiod in tbe injared tia- 
Bues, altered eecrelioDa and morbid dÍHcbařgeB bighiy 
appropriate media for developmenl. We bavě bere 
conditíonB most favorable foř a progresaive, laatÍDg and 
'preading infection. 

For fliicb purposes aa ligation and autiiring, ailk, oať 
giit and flilkworm gut are Lbe maLerials most freqnently 
employed. Well prepared catgiit of auitable sizesmay, 
at limcB, be UBed for botb. Probably one of tbe best 
methoda for eSeotively and coDveniently eterilizing cat 
gut Í8 that recommended by Koobeř: 

Waeh tbe oommeroial arttcle in elher and tben iiU' 

raerae it for twenty-fonr hourá in good oil of janipi'i 

žerrjr; it raay iJien be transferred and kept ready for nae 

a };1000 eolutíon of Bttb\\m&l«, X^ift m^iwm ů\ wtU- 
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tíoD being abaolute alcohol. The abaolate iloohol, of 
ooDrse, hardena the catgut, making it firm but flexible. 
Wben it Íb deitirable to prevent a loo ready abaorption 
lbe artiole may be eepeoially bardeued, after sterilisa- 
tion and sabeequent wasbing ia aluobol, by immerBÍon 
in a 1:30 solutiou of carbolic acid contaioing tbirty 
graJDB of potasaio dí-úbromate to lbe quart. An immer- 
sioD of forty-eígbt hours daratíou witi cause tbe sub- 
Btance to resist abeorption for a week oř ten daya. 

Silk may be boiled, ae Czerny, of Heidelberg, direcla, 
íd a 1:20 carbolio ai^id solutioa for one bouř, oř eUe im- 
mersed for twenty-four hours in a aolution of oorroeive 
eiiblimate in aloobol (1:100) and then kept for Bubae- 
ijuent use in absolute alcobol. 

Sílkworm-gut Í8 easily tbreadtid and moreover makes 
au excellent euture materiál. It may be prepared in the 
aame manner aa ailk. A preliminary soaking, before 
Use, in carbolic actd solution is said to render it more 
pliant and supple. 

Ligatnre materiále, after ohemical aterilízalion, ahould 
be wouod upou apools of glass or other easily sterilized 
materiál and preserved by immeraiou in antiaeptic solu- 
tion from whioh, when desired for uae, ihey ahould be 
direotly transferred to the wound. This latter proced- 
uře ia allowable because the amount of adhering phenol 
or Bublimate íb email and of no importanoe ae far aa fear 
of tozic eSecta may be concerned; iudeed tbe practioe 
so far fřom being reprebeneible is probably of deoided 
advantage in tbat it eSectaally eliminates the ohanoe 
of aooiáental iiiřeotion at the timfi oí \l% %'c&'^Vo^ia.«íA.. 



ta «w; 

Mik*" 






Í9» 



„..et"= 



. oeol. i 



■*'"-.. ."-<• *: « v- ;»;: v.: -* .su -' - 



1 



, ««' •' 



„bolio 



.oi4 •"' 



lo 



„,aei " 



uent 



,»ke 



,»íio» » 












, l»««- 



L 






}\«to*; 



«*^í:U-« 



^'r:;nv*«vv!; 



beeo* 






J, í"'" 






a\ieí 






G6lBt«^ 






been 



ab&o' 



Aooe' 



,áb-j" 






,íí.- 



.»»«<■« 



"^ITwď"" 



Y>»«41 ' 



pTesses of platu, absorbyut gauze, whiuh, to preveut un- 
folding and frAying, are Sríniy tied with silic at one end. 
The Bnrgeon is nowhere eo cramped for lack uf epaoe 
as at bis operations in ihe boUom of the pelvic A 
9[ioDge ased for packing away inteBtines needs consUnt 
pressure to preveot its expaneíon and encroauhment np- 
on available spaoe. A pad of gause beld down for a 
short while will become pauked, and will retain ita 
sbape and position even if released from digilal pres- 
■ure." 

NeveiiheleBB for some purposes spongee, properly 
preparud, are peouliarly adapted and, au Ibey are ušed 
by aomp surgeons yet, it may not be out of plaoe to give 
Bome apace to their consideration. Araong otbermeas- 
itrea vbicb bavě been auggested is boiling; i<uob a 
melbod ie fooHsb in the extréme, beoause tbe prooesa of 
HteritÍEalion by boiling roba ihe sponge entirely of Ibose 
very propertiea wbíoh render it valuable, malerially im- 
patring its ab«orplive powers, its aoftnesa and its elas- 
ticity. 

Many operátora bleaoh tbeir spongea before using 
tbera, this is not essential but adds to the appearanoe. 
A good and reliable method of preparing and sterilining 
Hpongea ia as folio w»>: 

- a. Free the eponge from oalcareoua materials by dry 
beating and tbiin immer^e for about tifteen mínules in 
dilote bydrochloric aoid. Then wasb in oold water un- 
til all traoes of the acid bavě been removed. 

i. After removal of ualoareous matter, aa directed, 
ftUow lbe apougea to etaud a oouple of daya in water. 




This will allow prolireration oř germÍDatíoii úf aporea 
— the fally developed raicrobe being much moro bus- 
ceptible to ehemiual eterilizEition tlian llie spore. After ^ 
i^iich atandiag the dpoitge ie more thoroiíglily and e&eot 
iially sterilized, 

£. Thorougbly knead ihe eponge by band witta greem 
Hoap and plenty of hot water for eeveral 
Rinae away complelely all traces of soap. 

d. Immeree in a tive per cent eolation of carbolid 
auid. An immer§ioD of twenty-four hoars, after buo} 
treatment aa hafl been deeoribed, is said to rendcq 
pponges abeolutely sterile. 

After Bqueezing the spougea antU free from exceeií of 
sterilÍBÍDg solulion, they may be preaerved in steril- 
ized airtight jara UDlil needed for uae. Before Dsing^ 
they abould be immereed for awhíle in a five per cesl 
Bolution of oarbolioacid. 

SpoDgea once nsed may be re-sterilized by tbe eam^l 
proceasj in ca^e of aaturation with blood tbey ebould be 
well washed in tepid water autil all tracea of blood háve 
been removed . 

Sublimate ebould nevěr be naed for Bterilisatíon < 
apongee— contact renders it inert, eapeoially in ' 
preaence of lighl and heat. 

Aa a rule apongeg are only uaed in operations reqaic- 
ing rapid abaorption of blood or aecretion and more 
eapeuially in tboae oaaea where total arreat of hemorrhage 
ÍB only poaaible by rapid completion of tbe operation. 
They are espeoially of servbe, faelened to eponge or 
asterj řoroepa, in oertúa op6i«XÁo«& s.\ioat tbe fMe, tli« - 
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vagína, etc. They are alno of great servíoe in the rapid 
oleaiieing and pretiFninary tamponade of the inteetÍDal 
canal in abdominal work. 

PKaPARATlON AND StBIIII.IZ ATION OF THB IIaNDS. 

oř equal iniporlance for ihe attainmeDt of auuoesa íb 
slerilisatioD of ihe lianda of the operátor, his aesiatante 
and bia niirses. Kuemmel and Fuerbriager bavě both 
Hhown tbat eiiormoua qiianticiea of pathogenio and pyo- 
genic organiema are constantly ludged apon ihe haada 
and eapeoiall; beneath lbe finger naíU of even the clean- 
eat of individnala,— thia is particularly Irae of phyai- 
oiana and surgeona, as well ae of all oihera directly eí- 
poaed to infeetiona materials. No amoiint of waahing, 
oř Boraping, or irimming of naila can absolutely remove 
these germa, more eepeoíally thoae lodged beneath tbe 
nails. To fadlitate digítal examination the línger ia 
frpquently lubriuated with some oleaginoue Hubelanoe; 
lhÍB oollects in the apace beneath the nail, ao alao do tbe 
varions gerraa with whicb the examining liager neoca- 
aarily comea in oontaet; they are dually crowded into 
and atored away in the apace beneath tbe nail, tirmly 
ensoonced in the greaey coliectioii and thereby effeot- 
nally protected against penetration and aotion of anti- 
aaptíc aolntioua. Therefore certain prelimiuary meas- 
urea of cleaning are neoeaaary, aa in tbe oase of the 
aterilisation of the ekin of the paiient in the vioinity of 
lbe wound . 

The handa, forearma and nails of operátor, asaistaiitB 
and DaraeB ahonld be thorougblj ^9«\i«i^ ua\ «Kst<^cM&. 
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a aoap and bot water with a sliS brialle braeh for tive 
oř len minutea. The naild Bbouid theii be trimmed and 
scraped, especially \a the sabnogual «[iace, and re- 
scrubbed. Kuemmel recommendB green or potash Boap 
for ibifl purpose; tliiíi ía au excellent saggeBtion ae to 
the detergent aotion of tbe aoap is added tfae aDtiaeplic 
action of the aeual exceas of alkali íd snuh soapH, 

For tbe saké of safety it i» better ihat au operat-jr, oř 
his aii8Í8taiitf>, ebouid nol wear ríngs during an opera- 
tiou; they abould be taken oS before tbe baode are 
Horubbed and remain off until the operatioii ia entirely 
compleled. It would also be wiae to uaution nursea, ae 
GeTBter euggeatB, against the weariig of banglea, linga 
oř braoelele. Oue thiog should be thoioughly impreseed 
upon all asBÍataots and nurseis — wheoever a uon-BleríU 
ized objeot of any kind ia touobad, no matter wbat ita 
natare, it ia imperative tbat the banda be steriliEed 
auew. 

Bnt as to the melbod of aterilization. Tbanka to the 
uee of Bteam and boiling water we bavě attaiued abao 
lute Beourity in tbe dÍBÍnfectíon of inanimate objeclB. 
Unfortunately, however, such abaoiute precUion haa not 
been attaiued in the Bterilizition of the banda, of the 
akin of the patient oř of bia tiaaaea— neverlheleBa auoh 
is a neoeaaity in tbe antiaeptio and aaeplic methoda of 
wound treatment. We uannot hold our banda in Ihe 
streaming Btream, nor can we immeiae tbem forfive 
minatea in the boiling aoda aolution aud certainly we 
ťaonot subjeot our paiient to auob meaauree. Hence fur 
t/ie preparation of handa and sVrn vít m« íoreed to the 
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adoptioD of a combiDAlioD oí meohanioal and ohemioal 
stertlizatioD. Baoteriologioal eiaminatioiiB by Tavel 
and Ticquerat nhow tbat the bandě are uaually rendered 
sterile by the metfaod snggested by FuerbriDger. But 
thie ia by no meanB alwaya reliable notwilhstanding the 
great degree of oonfidenoe whioh it eojoyB, for if the 
operátor bas been expoaed to infection (a condition in 
wbich Bterilization of the handa becomea more impera- 
tive tbaD ever), lbe method doea not sncoeed in efleut- 
ing aterilJEation. In order to test this Kooher opened 
a large abscesí and purpoaely aoiled himaelf with the 
disohargea. In epite of thorougb application of tbe 
metbod of Fuerbringer, ooloniea of ataphylococci subse- 
quently developed. Kelly al Jobae Hopkina Univeraity 
and Welob of the aame inatitution bavě both proven 
tbat tbe method ia unreliable — and eapeoially in tbose 
oasea when its ase woald be moat deairable. They bavě 
given a great deal of attention to thia aubject and bavě 
auggeated a more ezaot and oertain metbod of manuál 
sterilization wbioh waa fully diflouased in a previoua 
páper. For the detaila of this moet reuent and moat 
BQOoeaafal method of aterilization of tbe banda aee the 
páper "Antiaepisie in Obstetrics." 

Ibbigation. 
Upon tbÍB Bubjeot of irrigation a war of words baa 
been waged ýro and íon. Nevertheleaa it ia too import- 
ant to be diamisaed without aome adeqnale notioe, — by 
Home it haa been damned wbile by othera it baa been 
oanonized. 




AU operative work is preceded by certain euential 
and preliioinary measures, suoh as the eeoDrÍDg of a 
dustleee almoephere, thorough oleanaing af the ekin of 
the patient aod of tbe hands of operátor, assistautH aod 
i]urBe§, thorougfa Bterilizatiou of Instruments, epongea, 
dressing?, etc. Were these preliminary measurea al- 
waya uniformly and ideally eucoessful tben irrigatioD 
woatd be unnecessary. Unfortuoately thie ia not alto- 
getber eo, but aa we progreaa towarda the aUaiament of 
that ideál atate the need oF irrigation becoioes more and 
more reatricted. Bat aa long aa there ia a cbance for a 
flaw, as long aa there ia even ground for siiapiolon, juat 
Bo long Í8 irrigation an absolute neoeaaity. 

It íb uaually impoaaible to aecnre a perfeclly dastleaa 
atmoaphere for operative work; iherefore íd order to re- 
move infeotiouB materiál, whether from air oř morbid 
subatancea derived from the organiam itself, irrigatioD 
íb uaually employed. Moreover we must not forget the 
cbancea of accidental infeclion by inattention, they oan 
hsrdly be exoluded but are to a certain eítent anticí- 
pated oř guarded againat by irrigation. iDdeed in many 
instancea irrigation ismoat valuable, bridgingover what 
woQld be oulpable gapa íti an ottierwiee complete sad 
faultleas proceduře. Suffice it to aay that In regions 
whicb cau be rendered aaeptic with difficulty it ia an in- 
diapenaable adjunct to the eurgeca. 

Irrigation may be eitber aaeptic oř antiaeptio in ná- 
tuře — aseptio when aimple, bland, aterilized aolutions 
are enUployed; antieeptic when the irrigating fluida are 
vebialee of antiseptia ov getmiciŮaiV iig«&\,&, Tta vir- 
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tuee of irrigation may therefore be asoribed to either a 
chemioal aotion oř the niere mecbaDical cleansin^ oSect 
of the atream injecled against or over tbe tiasaes — oř 
may be ascribed to a oombinatioa of bolh. It ie icter- 
esting ÍD tbÍB connectiou lo nole the experiments ol 
Zimmerman aad Tavel. In tbeír experimenta small 
pieceB of meat were infected with deBaite mioro-orgaD- 
íbiub; it was eubseqiiently found lUat attempta al steril- 
izatiOD of such ínfected particlea were by 
aiwaya saoceaaful, eveo thoiigh tbe fragmente of meal 
were immereed in a 0.1 per cent aoÍd sublimate aolulioa 
from oue to five mÍDUtes. On lbe otber band, steril 
tion was eaaily effected ijuder tbe samé oouditions w 
infected atrips of blotting páper were uiied io plao« ol 
tbe fragmenta of meat. If tben ibia oontact of lbe 
slrong antiaeptic eoluliou was inauffioient to effecl 
BterilÍEation we oan bardly bope to aecure better reaulta 
from the momentary contact in the uaae of wound irrl 
gatioQ. In prauiioal work mioroorganiams are n 
UBually fouiid in aurroundinga whioh are ideál aa far at 
lbe applicatioQ of antiaeptic prineiplea ia conceroed, 
We do not fínd lbem disaeaouiated from organic mate- 
riál. Ah Gerater eaya, tbey are not met with in the 
Bbape of tbin, walery emuleione but are found imbedded 
in dense masaes of wbat Liater appropriately called 
"InmpB of dirt," in coDglomerationa of greaae and epi- 
dermis, íd powerful plaga of aticky slime, pus and blood 
olot. Therefore let ua first empbaaize tbe paramoant 
antÍBeptic value of tbe bomely metboda employed for 
lOleaDBing dirty surfacee, compTised in \.Vft 'tja^ia muVw».v 




cai purificaíion; and seoondly point oQt bow infinitely 
more tfaey accomplieh than any form of oberoioal disin- 
fection by watery germicidal aoluliona alone. Bolh 
§bould be combiued. Slili, aa Kouber points out, Zim- 
merman obiaitjed quite an important diffprenue io de- 
gree by hie disinfection, since a lesser number of oolon- 
it!B developed and these did so more eiowly and at a 
íater time, their virulence baving been weakened. 
Therefore Lister, considering every wound to be theo* J 
retically more or lesa infeoted, waahed it with 0.3 pera 
cent Bublimate solution at Ihe end of an operation; hftl 
has lately, however, dieoarded all otber aotiaeptioB in 
favor of oarbolio atiid. Many eargeons modify thia 
prooeae of antiaepdc irrigatioD by final flusbiog of the 
wound area with a <S.1'.> per cent sterilized salt aolation 
íd order to waah away all trace of the autiaeptic. 

IrrigatioD is uow rarely employed ín aaeptic woonda, 
il ia not only unneceBaary bul may even prove, as haa 
been declared io some inatancea, actually harmfal; it ia 
tberefore to be reslrioted to conditions or wounda whioh 
are not in a thorougbly aseptiu oondition, sncb ae thoafi 
in the neighborhood of tbe orificea of tbe body oř in the 
vioiuity of accidentally infected or actually aupporating 
areaN. Geratnr saya: "A nolahU exception to Ikié rult 
is Ike abdominal caoiíy, wherein irrigaiion is nevěr to H 
emýloytd. Thia statement aeema to condemn a widely 
apread praetioe, and aome courage is needed to ezpreaa 
it unreservedly. * * * How entirely uaeless, nay, 
perniaious, the eSecta of fliiahing the peritoneum are in 
aasea of aotiye septío inf e^tiioTt^ &a, íqt \xi«l&nt)e, in tbe 
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presence oí felid feual ab»te:<NeH due to intestinal per- 
foratioD, has been aboodaDlly demoostrated to myself 
and to other anrgeotis bere and abroad by Dumeroufl ua- 
Huooessful attempls. And Ihere iu nolhÍDg more oertaiii 
Iban that, od aucount of its uomplex ubaraoior, ihe peri- 
toneal oavity catinot be completely waalied olean; tbat 
gerraiotdai Holutiona canncil be ttsed iu a BufficieDt 
atrengtb to be effeoLive, and Lhát finally an inert oř w«ak 
Holution will only help to ttpread the elmnents ofMiifec- 
tion to previously unaffeuted areas. The Hubatanoe of 
theae aBBertion§ waa egaenlially coDfirmed by L-xperi- 
tnental researoh on animalH." 

As to opening large caviliea of the body, it aeema 

that no proof baa beeu aa yet offered tbat aucoesaful re- 

brUb cannot be atlaíned by the employment of proper 

precautiona both before and after an operation, even 

tboDgh anliaeptio irrigatioD be diacarded. Indeed it 

may velí be said, ae baa been doně, that moat opera- 

tions witbin the peritoneal cavity afford no very rigid 

teat of the abeolute value of tbe aaepllo or antiaeptio 

meaaures therein eniployed. The uonditíOD of the 

aeroDB membranea and cavitiea, eapecially wben oxpoeed 

to infeotioD tbrougb varions cbanneb, íh by no lueana a 

proper and infallable guide for other injared tieauea 

under the samé conditiona, auch for eiample an muacu- 

lar or areolar liasue. Tbe tolerance of thp periloneum 

^ is well known and aeems almOHt incredible; therefore 

K technical faiiita uommitted during abdominal operations 

I are much oftener undetecled and UDpuniabed by aeptic 

B developmeuta tban ia the caae in tboee Bimilarl; io;^ 




curred io eitra-peritoneal operaliODa. Becanee of tíú 
Kocher aod many olher sargeoDs now leatriot thei 
aelves, in abdominal operationa, lo antUeptic precautioiHl!l 
b«fore and after lbe operatioQ rather tban during \ls 
ooiiree, and discard aDtiaeptic irrigation trusting the 
uare of tbe woand during tbe operatioD U> asepsis and 
to tbe inberent resÍBtive power of normál tisBue. 
Numerous experimenU aetm to demonBtrate that tbe 
i^erouB membranea are remarkably tolerantof infectinns 
materiala or else digeat tbem witb relative facítity, 
ihereby rendering them barmlesa, perbapa, aa haa beea 
suggeated, by tbe aaaistauce of aeroua transiidatioD. 
But tbie remarkable tolerance, aa baa beeu abown by 
Walthard and Tavel, exiata only ao long aa tbe endotbel- 
ium remains ÍDtact. Tbe injared liaaueeeDconDtered in a 
Iraumatiem are by no means in tbís favorable coadition; 
tberefore the tolerance of tbe peritoneam ahould nevěr 
be allowed the fanotion of a cover bsneath wbioh to 
bide imperfect, carelesa and alipahod work. In lapa- 
rotomy ae well aa elaewbere— iudeed if not more to — the 
employmenl of thorougb, rigid and oonscientiona anti 
aepaia and aaepsia ia obligatory, it ie naugbt elee thac a 
duty. As bas been satd, once overatep the limit of 
peritoneal tolerance and tbe dangcr uaually becomes 
irretrievable — the life of tbe patienl uaually terminit 
ing by a aeptic peritonitia for wbioh tbere ia no redre 

Drain&ge. 
Many of tbe remarka made aa to irrigation apply 
egaal íoroe to drainage of va\iLn.d.«. k& ^ftcater ; 




leraely Baye: "Jmperfect cleanlÍDeEit, uopious briga- 
lion and abundant drainage represent the linka of a 
obain forged by neceBsity. A faultleas aHepBÍH haa 
ofteu enabled ub to do away wilh both irrigation and 
drainage." 

Ooe of our beat auxiliariea in Becuring the rapid beal- 
ing of woands ia to render development and proUfera 
lion of iofectiouB materiál an impoB^ibility — altbougli 
we alao maat be mindful of tbe fact tbal such conditionB 
do not and uantiot obtain in perfectly aHeptío wounda. 
It muat be remembered tliat normál heallhy human tia 
Buee, and especiallj thoee througb wbiob ihe blood and 
Ijmpb arř circulating freely aod properly, oonstitate 
very poor media for micro organic development, — in- 
deed there oan be very little doubt bat thatsnob ttgaues 
are endowed with more oř lees inbereDtgermioidalpow- 
er, as we háve ahown in a previoua páper. But the Btag- 
nation aud subaeqneut alteration of blood oř aermn of- 
fer ezcelleDtuidture media and tberefore it becomes a 
daty to inalitate, in otber than aseplic woanda, snah 
proceaaes as will tend to prevent the aooumulation of 
allered secretions oř morbid dÍBcharges in the wound 
area, This we oan aeoure in two ways; that íb, eitber 
by exaot coaptation of weU-noumhed wound margins or 
elee, wbere thia íb not pOBaible, by removing secretions 
and oonducting them wilhout the wound area. ThiB 
laet oondition may be eecured by the open method, tbe 
method of aeoondary Bulure or eUe by drainage díreot. 
In the firat, the open method, bealing will be slowj in 
the lecond or mathod of Húo&dary sntare, employed 
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and moditied by Bergmaiin, MuHsbaum, íjpenglei 
!lelferiuh, tbe woiind in Mt opec for one or two days 
and tben closed by auluret — it ia claimed to unitě tW 
advantagea of tbt; open metbod and tliat of ezact ooap' 
tatioD; tlie third melbad is lhal of drainage by mesniíof' 
(Irainage tubee or gauze. Tbeae tubes are seldom aU 
linped to remaiD io tbe wouiid louger tbati forly eigbt 
bours, except iu čase of grave ínfeotion. 

Tbeoretioally we may say positively ibat drainaige is 
UNelcBS in a perfeotly aseplio woand. If th© wonnd is 
aseptic lbe seoretions foUowing an operation or ao ii 
jury contaln DOtbing capable of oaasiug BepBÍB,tbey will 
be absorbed with do dÍBagreeable conBequencee and v 
ao diflturbance lo eitfaer tbe wound oř tbe generál heallh 
of tbe patieal. But in tbe evenl of eipoBore of larga 
surfaoes and irregular wounds a Bligbt contamination ifl' 
uaually to be foieBeeii and expeoted, as well as met by 
proper meanit; these are uaually alforded by proper 
drainage tubes allowiag facile diacharge of all pOBBÍblfl 
elements of fature deoompoaitiou and infeclion. 

Small superticial woundn, wbere complete approxima- 
tioD of lbe wouud surfaoee can be seoured, do not need 
drainage. But deeper wounds, such as may be adapted 
for eitber complele or parlial primary union, mast I 
drained so ibat secretiona may not aooumulate afier 
union and oompreasion bavě betn inetituted. In these 
casea drainage by tubea is probably preferable. Draii^ 
age ia aleo indispensable in all acute, progrensive, sap> 
purative procesaes wbere an egreas may Ihus be pra 
vi^ed for pOB, alougbing tiaaue %nd mn^hid disohargeil 
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Prohsbly nolbing íh iu uvery way better adapteď for 
aaoh purposee Ihan tbe pure black p;um oř oaoutuhonc 
tabing cut into proper lengtha and preeerved íd an up 
right position in a 1:30 oarbolic aoid solution. 

It oan be eograven upon tbe meroory tbat properly 
prepared a§eptic rubber tubes are eeldom, indeed we 
may nay nevěr, capable of cauBÍng irritation. Any in- 
ureased disuharge or olber untoward pbenomeDon is dae 
lo infeutioD introduced witbin the wound by aome 
means, naually by meane of the tube itself. In aseplic 
wonnds tbe funotton of tbe drainage tube ís gone at tbe 
end of about twenty-four hours beuauee oo/ing bas nsn- 
ally termitiated by that time; altbougb it is more fre- 
quently kept in until tbe ohange of the fir§t dresBÍngs tn 
ordnr to avoid tbe disturbanoe of wound and dreasiDga 
consequent upon the rentoval at au earlier period. 

Bat we repeat, in perfeolly aseptio wounda drainage 
íb nnnecessary, unlees discbarge Íh exuesBÍve. Gerater 
goes even beyond this, be says: "Even in operations 
where we are nol absolutely cerlain of the aseptio con- 
dition of ůur wound we uan often dispense with the use 
of drainage tubes, and not incnr any seríous risk. Berg- 
mano tirst demoustrated tbat a wound of doubtful asep 
tioity oan yet be made lo beal by primary adheeion. 
He passed hia suture points tbrough tbe edges of the 
wound and all its recesses down to the bottom witb 
iododoform gauze. Over this was plaued tbe usual outer 
dresBÍng. Througb tbe capillary aolion of the gauze 
oopiouH oozing of sernmwas encouraged, whicb in aboul 
sixty hours lost its sanguinoleut eharaatav, 'stwiřv'^'?^ 
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tbe pAcking beiog extraoted tha suture jioínU lett in s\ 
were closed, and the woand wae eeeti to heal ín a i 
ner little differiog from primary union. Undoubtedly 
maoh of Ihe Bucceaa of this plno of packing and Beoon 
dary salure ia to be attributed to the iodoform, whiob 
baB triumpbantly wilbstood various attaoke npon its t 
putation." 

Still another moditication of tbia form of drainage ii 
now exlensively employed in abdominal eurgery, wberei 
on acGoant of macb anavoidable denudalíon or acoideB'' 
tal infection, copioua ooíing ia lo be expected. Mikulio 
waa the iirst one to employ the iodoform gaoKe packing 
BUcceBafollf in tbe abdominal cavíly, and hiB pian had 
met with widespread and deaerved aoceplanoe. First, 
it doea away witb the uae of the drainage tube, and b 
ondly, ita contaot with tbe peritonenm oanaea jusl 
enougb adhesive irritation to ioaure after ita removal 
rapid agglutination of the raw Bnrfaces. ImmediaU 
cloaare of the woand can be piactised after tbe 
tion of tbe packing. 

Thanka also to Schede'8 inetbod of treatment nndeí 
the moiat blood oruBt we háve, aa it were, the isboioe of 
a middle couree between tbe opon treatment and draiiH 
age. Eocher eays of it: "Wbeu the immediate ooap' 
totion of tbe wound margina ia imposaible it utilizestbl 
blood effuaed into the wouod to fill the cavity. Tbi 
wound ia allowed to bil witb blood, tbe edgeB are I 
partialty united by aatarea, and the reat ia covered witl 
impermenhle tisBue. Wbeie neither primary nor b«! 
^rj suture is posaible tb\a meťhoi^ftmxwíR^^^ftlwt: 
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to tha símpk' open woand treatment, with reference to 
the daratioQ of the healing, by favoring the oioatrizing 

pro 0688." 

Bul more freqneDtly than not all of these agenta and 
meana whioh we háve desoribed are applied in operative 
work where tbe wonnd U made by lbe surgeon himself 
and moBt of lbe Donditiona are directly imder the oon- 
trol of the operátor; bence il is more poBsible lo 8eoDre 
aaepais, lo prevent an intense or proionged infeotion. 
Tfaere are tttue? aa weil when one muat operáte under 
Otber than these favorable circumstancee, when exten- 
sive mioro-organíc invaaion of tbe tissues bas aiready 
Dcourred oř else when Buch invasion cannot well be 
aroided, oř when the aite of tbe operation ia also the 
focas of an infection whiub is either inteoBe in nátuře oř 
lon^ in dnration. In such casea we háve to vary tbe 
treatment with tbe oondílions to be met; more f reqnent- 
ly wben such wounds are not aaeptic we oan seoure very 
good reaults by the use of anliaeptic irrigation of the 
wound area, tbe applioatioa of moist chemioally steri- 
lised compressea oř otber dreseinga wbioh are freqnently 
obanged unless apecially contra-indioated; then the 
wound can be satnred after tbe infectious matarial hae 
been eliminated and tbe line of union, in fact the wbole 
of the wound area, duated witb a dry antiseptio powder 
dreeaing. 

Moaettg von Moorhof, by tbe uae iodoform in 1860, 
introduced a new form of wound treatment. Iodoform, 
Pir se, is a comparatively bland and inerl body; but ooD' 
taot witb decoraposing organio matter «ffa(^tx 
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compOHÍtioD, liberating free aiid elementary iodin by I 
whioh the ptomainea nod tozalbumine are tized and í 
oidentally farther mioro- organ ic development arreated, 
as De Rayter bas shown. Both o( these effeota are due 
lo the presence of tbe liberated iodin ratber tban to 
iodoíorin itself. This peouliar eťfeot is only poaaible in 
lbe presence of decomposition and eaoh produota as 
ptomaines and toxalbumins. Biit the latter are díreotly 
lbe result of vital activity on the part of bacterial organ- 
ititas, aoy eondition in which they are found must necee- 
sarily be septio in natare; iberefore iodoform would be 
practioally and anitseptically inert in au aseptic wonnd. 
It íb for this reaeon tbat Kocber says tbal iodoform hae 
no plaoe in the aaeptio treatmenl of wounds. Id wounds 
appropriate for the asepliu Ireatment be farther bíjs 
tbat ita employment ia senseless; on the contrary, tbe 
wound may be direutly infeoled by il.^ application. Bat 
it ia tbe most aclive of all dnigs for oounteraoting be- 
ginning and advanced decompoaition and hence is to be 
naed on wounds where decomposilion niuet be ezpeoted 
from inuufficient a§epBÍB. Bergn<tinn's mode of using 
the drug baa been shown by tbe invesligationa of De 
Rujter to be the best — nameiy, to pour into tbe wound 
a polution of iodoform (ten partii) in etber (twenty parts) . 
.ind alcohol (eigbty parts). 

Dry Pulvekui.knt DRBaSINGS. 
All modern wound or otber 8urgic<il dreasings haveinl 
view one primal, or rather a two-fold objeol, námely I 
títe exolnmon of germs or their deatruotionor inhibition| 
len aaceaa iias atready takeu Y<^&tiB. 




Albumitioiil Hiibíttíiucee, such as the blood, sérum and 
variouB tÍBBues oE the bědy, will decay or beoome putrid 
under certain oonditions. The autive cau^es of enoh de- 
uompoflition are micro-orgaDisme; for lbe growth and 
development of suoh orgaoisms certain defioite oondi- 
tiona, oř co mb i nati o db oF uonditions, muat pre-ezist, for 
mioro-organiBma are no Ibbb amenable to vita! and nať 
ural lawB tban lbe higher and more uomplex organÍBme, 
up to man bimself, — aa Browning estya: 

"From Iife'B minuté beginninga, up at laet 
To man, tbe oonsuramation of Ilia acheme." 

Cerlain conditionB must eKÍ8t or lbe germ diea. For 
tbe growtb and development of miero-orgaaiu iife v/o 
may Bay Ibat at leaat tbree conditiona muat co exist; 
iheee are («) a certain definite temperature, (i) the 
presence of more oř lesa moieture and (c) the preBeuce 
of pabulum. Absence oF any one will reeult in inhibi- 
tion of viial aotívity if not in aotual deatb of the germ. 
In tbe abaenoe of the two tirst conditions growth and 
development are inhibited; abaenoe of the laat, or ab- 
sence oí all tbree conditiooe induce tbe ultimate death 
and deBtrnctiun of germ life. 

Ah far aa temperature Íb concerned we háve previonaly 
ahown that few if any germa are really aclually deatroyed 
by even extréme depreesion of temperature while ex- 
tréme elevatiou invariably effects such result. Indeed 
esposure for even a few miontea to moiat heat at the tem- 
perature at which water boila (100° Oentigrade or 212° 
Fahrenbeil) wil! not only deatvo^ alavoat. %v«íi taotm 




variety of pyogeniu aud eapeiiialiy pathogenic gerntil 
lifo bot their epores aa well. The moat favorftble tem- í 
peratnre for their growlh Í8 frora 95° to 100" Fahren- 
heit, thaL is, about the normál bodily temperatare. It 
muHt be obviotis tbat the applioation of a safficiest de- 
gree of heat to the body for the purpose of effeuttng 
Hterilization wouid eerioualy impair and inJeed deetroy 
the vitality of the very tissoes to whose normál and 
phyBiological devetopment we are endeavoring lo con- 
tríbule. Trne the germ woald be deetro^ed, but ao also 
woald the tifisuea to wbose preBcrvation and conserva- 
lion our energiee were suppoHed lo bavě beeo directed. 
Obvioualy then neither elevation nor depression of tem- 
perature can be made iine of in wouud treatment, oř in 
lbe Bterilization of any infected area oí the hamán 
body. Suob, however, ia epiendidly adapted to the die- 
infeotion of instraments, bandages, dreesinge, eto. 

Ab far as tbe aecond propoaition ia coQoerned, the 
presence of more or lese moisture, ihin cau be eomewhat 
uontrolled. For this very reason abeolutely dry operS' 
tions, as Gerster and other eminent operátore agree, 
are muoh more rapid in their procesee^ of repair and 
healing beoaase of tbe aaeptic condilion conseqnent np- 
on suoh absence of moisture. This ie the ehief virtue 
of tbe galvanooautery, the thermo cautery, in operative J 
work; that the bigh degree of heat not oniy promptif ■ 
deetroys all germs preeent bot also thoroughly desíi- 1 
cates the tiesues of the wound with whtch the knife 

■« ia ooDiaot, forming a.n absoluitely dry and imper' 

«obar beaeath wbioh tAiB ptoiiafta ol xa^iin ^<4- 



almoiiL idea! manner, beuauae o( the ab- 
KDoe of microorgauic iDterference with euuh normál 
prooess. 

Gerater saya in hia dassio work apon "Aiieptio and 
Antieeptio Siirgery:" "Smull oř ooin párati vely small 
voucde, admittiug of an exact ooaptatiou o( tbe deeper 
as well as their euperticial parte by sature, are enquis- 
itely tít for this method of treatment. Plastic opera- 
tioDB aboat the face may serve as a fair type. 

''Certain fíaely powdered Babatanues, aH iodoíorm oř 
Bubnitrale of bÍKmuth, háve the quaiity of rapidly in- 
BpiBsating blood and sérum to a dry oruBt. Aooordingly, 
afler the hemorrbage bas beeo controlled and the 
wound cloaed by aulure, a qaantity of tbe sabatance 
ohoeen is duated o^er the (.iiturea. No further dresa- 
ingB are applieJ. The eecaping bloody sérum forma a 
psBte with the powder, wfaich by ita aterilizing property 
preventB decompoBitíou, while the paste remaina moiat. 
Free accete of air will hasten eísiccation; and the dry, 
hard cruat once formed wili aeuurely prevent further 
ingreaB of du^t into the wound. In oaaes where the 
powder ia wasUed away by profuae oozing, the daating 
haa to be ropeated every half bouř afler lbe operation, 
until the objed — the formation of a dry orůst — íb ao- 
compliahed " 

Profesaor Friederioh vou Eamarob, Profeaaor oF 8ur- 
gerv to the University of Kíp), in a copy of bia Hand^ 
buch utr Kritgchirurgischm Technik whioh he recenlly 
Benl me, raentiona iodoíorm, bismuth aubnitrate, oaph- 
tbaJin, BÍflo oiÍd, loJol, bozoío4o\, dmmí.Vi\, 'w\*\,íJv, 
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(li iodo-tbio-resoTcin, «nlphaioinol and §alol smong t: 
antieeptic powdem for nae sa Ary dressingn. Of thet 
Gerster prefer§ the first two. Tbe chief objeotiooa t 
iodoform &re, lirat, its diagastio^, inevitable, peraistei 
and naaseating odor; eecond, its feeble germicidal a 
tivity, pOBsesBÍDg none uatil iu deoomposilioQ liberatevl 
free iodinj third, it produces marked loiio effects 'nm 
certain persons (elderly persons seem apecially predia- i 
poeed) — these toxic eSectn it eeeuifi to manifest espC' 
cially upOD ifae oeoira! nervoue ayetem and tberefore ita 
employiuent ahonld be aurrounded by great care and ao 
cnrate doaage. Il ia airaoat indiapeuaable, however, iu J 
the treatment of aoueseible lubercular are^a aad has, i 
has been mentioned, given v^ry good resullB in s. 
wonnda. As to Ihe aabaitrale of biamath its ohief oba 
jection is the oomparative weak germicidal powefl 
Broome, Bernaya, Mastin, Martin, Secn, Marke, 
author himaelf and a host of others háve found a c( 
bination of phenol and boric acid to be a superior drjl 
dressiog. Thia combination (a most excellent prepan 
tion of which is furniahed in Senni 
marked degree the superior aoliseptic virtues of it8'| 
uonBtituents — indeed even Lister himself now dei 
ihe aupremacy of carbolic aoid over every olher germi- 
oide. The pulverulenl and non-irritating properties of 
Sennine give it valnable essiccating and inspisaating pow- 
ers which are absolntely indispeneable inadrydres-ing< 
tiseptio qualilies give it valuable tnhibiting and 
steríyiztagpTO^periKi; shonld hyperaecretion by any chanoe 
ipervene it ia thas enaWed \,o (iom\i\e'w5\^ vXriI^CCma 'Ja&s 
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morbid di§chargeB whioh would otl>erwtse form a most 
Tertile and undeBÍrable nidnaífor micro-organic develop- 
ment. As a weU-known aiilhority upon antieeptics and 
asepsÍH haa aaid: "Capillary attraotion, exerted by a 
dry absorbeot dressing, ia perfeotly adequate to drain 
an aseptic wouod of its aerous disuhargea and the rapid 
drying and orueting of these dresaings ia jast lbe thing 
we want to eeal a aweet wonnd agaioat the poeaibilily 
of aabBequeut infection from witboul," Aod jiiat bere 
ia where tbe funotion, power and advaDtagea of aoch 
dreasÍDga as SenDloe are moatdeairable; complete ateril- 
ÍEation, and tbe presence of the antiaeptic deRsicant, ab- 
Bolutely insure against anbBequent infection. 

We know that the excellent antiaeptic valné of our 
highly abaorbent dreasingi' depends ae muob upon tbeir 
valnable qualilies of promoting and hastening rapid 
evaporation aa upon their cbemioal propertiea. We 
háve employed exHÍocation or dessiaation aa a meana of 
preservation for agea; for centanea men bavě empiri 
oally cured and preeerved periahable food producta in 
the aame manner and the teatimony of eiperience is 
snffioient to atteat the efficacy of the prooesB, We háve 
discussed in detail the effeot of exaiccation opon micro- 
organiema in a previous páper (Paper YII). It is alao 
intereatitig to notě in thia connection that Schlange haa 
shoffu that caltiirea, on moiat padá of cotlon, of the 
baoilluB of green pus werc aggreaeively prolifiu wben 
evaporation waa ohecked; but anch proliferation was 
immediately atopped upon exposing the padá freely lo 
tbe air and tbtis allowing tbem lo liec<iQ\e ďc<{ t.bxauj^ 




loBB of tnoUture. Moreover, SohimmelbuBoh dietinotly 
olaims, with tbe beet of reasono, that tbe effioaoy of 
higlily absorbing and rapídly dryicg dressiDga, evíK 
iAotíg/i (onlainiftf; moieratt amountí of schizomycetes, ia 
far grtaler iban \a ilie uase wUb maK^rials wbiub laclc 
snob valuable propertieu even tkough they bt faulílesíty 
imprtgnattd. 

VVo bavě now reaobed tbe conBÍderation of the tbird 
uondilioti, namoly, the presence of pabnlum, Normál 
healihy tiasue is antagoniatic to tbe growlh and devel 
opment of germíi; eo alao are Dormal bealtby secretionB. 
Rrg") bealtby tiasuea and aeorelioDs do not oonlain mi- 
cro-orgatiio pabtilum. Normál, bealtby iutra vascular 
blood posseeseH marked germiuidal powers, probably 
due, as Vaugban snggests, lo the oonlained nooli 
nucleine; but wben eiicb blood, drswn from tbe veseeli 
íb allowed to stnnd it rapidly losea ita uBual alkaline 
actioD and becomes acid in obaracter and io reactionE 
upon IKmae; coDcomitaot witb tbia Joss of alkalinityis 
ita loBa of germicidal power, iiidsed Buch blood uuder 
tbeae conditiouB ia not only devoid of all germioidal 
power but even afforda an esoelleDt oultnre medium. 
So alao, altered and morbid díscbargea form good cnl- 
ture media in wbicb micro-organiame develop and flonr- 
ish becauae tbey find ample pabulum tberein. To pí 
vent the occurrence of thia coadilíon we mast eilhi 
prevent discharge from the wound or bIbo if BUob oooui 
prevent ita enbsequent infeclion, Tbis may freqaently 
he doně by ineans of absorbent drying powdera wbicb 
imtpÍBBate such dÍBohargee and Ve^^ ťa« -«om.v\4 dr^ and 
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hanoe aearly aseptio, The preaeDoe ot an antiseptio oř 
inhibitory agent in such dreasings will prevent the de- 
velopment of mioroorganiama altogetber. If hyperee- 
oretion resnlts, infection U almost oertain to occur un- 
Ubb the dischargea be tboroaghly and efliciently steril- 
ized and antiseptized. Tbe fanctiong of an ideál dreas- 
ing are two-fold (a) to iuepiasate moderate diaúharges 
by absorptioQ and Bubeequent evaporation of the tiquid 
portioD of Buch diacharge and thus present a dry tield in 
wbicb micro-organio development ia inhibited, or (Ř) 
when Boob diacbarge becomea profuae to prevent infec- 
tion by oharging auch Beoretione wíth antieeptict, oř if 
infeotion has aupervened to effect aterílization by the 
Bame agenoy. Many dry dressiDga posaesB only tbe first 
qnality, the beat posaeBa the second as well — among 
these we might mentioD aalol, naphtbol, Sennine, and 
to a oertain extent, iodoform. Tbeee, with the poBBÍ- 
,ble Bxoeptiou of Senníne, háve a comparatively low 
solubility in the wonnd diechargea and benoe possesB 
very limited powers of penetratíon of wound receaBes. 
Sennine by virtue of ita greater aolabilíty bas powera 
wbicb are more marked ín thie reapect and benoe it may 
be olaBsed among the very beat of all dry dresainge for 
all purposea. The known hygroscopio propertiea of car- 
bolio aoid give tbis product of oarbolio and boraoio aoÍd 
the inepisaating power whiob íb bo desirable in a dry 
dresaing; being a powder ita power of absorption ia in- 
oreaaed mecbanioally to aome eztent by vírtue of a mod- 
ified form of capillary attraotion. To thig is addeá the 
taarked sntiseptiu, bland and nOQ'\Tťv\;&\I\a% ^\<^'^<íí\'< 
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of borio acid and the marked germioidal power of oar- 
bolio aoid whioh has been almost^ entirely robbed, by 
the combinatioD, of its usaal irritatiog qaalities. Hence 
in this substance we háve the two-fold fanctioH of an 
ideál antiseptic dry dressing falfílled in a manner almost 
ideál in itself. These facts are fuUy borne oat by a 
comparatively exteuded clinical experience, in addition 
to the stroDg scientific foundation apon which they are 
reared. 

The present is distinctively an age of dry dressings 
and from the present oatlook the futare is to be more 
so, if not, indeed, exclasively an age of dry dressings. 
In order to gather definite Information apon this point 
the writer has for the past six months or more been in 
oommunication with the leading sargeons of the world; 
from this correspondence he has gleaned a symposium 
of their respective opinions apon the value of dry dress- 
ings in generál. In each oase the surgeon expressed 
the opiuion knowing that it was to be ušed as his own 
expression upon the subject, for so he was informed. 

Thomas Annandale, Kegius Professor of Clinical 
Surgery, University of Edinburgh: "I prefer dry dress- 
ings in all cases except where owing to large cavities 
and other conditions draiuage is required." 

Thomas Bryant, London, Engiand: *'I always use 
dry absorbent dressings for fresh wounds. • ♦ . * I 
finally duBt the wound before closing it, with a powder 
composed of one part of iodol and four parts of pow- 
dered boraci o acid." 

Viotor Horalejy London, ^\ig\a\i\\ *'''\ xía.^ ^t^ dress* 
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ings wherever possible aod avoid hemorrhage as much 
as possible." 

W. W. Keen, Professor of the Prinoiples of Sargery 
and Clinical Sargery, Jefferson Medioal College, Phila- 
delphia; Sargeon to Saint Agnes' Hospital, Philadel 
phia, Pa. : '^I almost a1 ways ase dry dressÍDgs, antisep- 
tic or sterilized, rarely wet." 

Nicholas Senn, Professor of the Prinoiples of Surgery 
and Clinical Sargery, Rash Medical College, Chicago; 
Sargeon*General, Illinois National Gaard; Sargeon in- 
Chief, Saint Joseph'sHospital, Chicago; Attending Sar- 
geon, Presbyterián Hospital, Chicago, 111.: "I prefer 
dry dressings in all operations for aseptio condiťions; in 
all other cases I rely on solations of carbolic acid or 
sablimate. In operations for open tabercalar lesions I 
give iodine solation the preference." 

Roswell Park, Professor of Sargery to the Medical 
Department of the University of Baffalo; Sargeon to 
the Buffalo General Hospital; Consalting Sargeon to the 
Fitch Accident Hospital: ^*I woald say that more and 
more as the months go by I am in favor of dry operát* 
ing and dry sargical dressings, and esteem that opera- 
tion to be the nearest approach to the ideál in .which 
there is the least possible amonnt of flaid of any kind 
present, either blood or antiseptic solation. In fact I 
do not even nse hydrogen peroxide now as I ased it 



once." 



William Hant, Sargeon to the Pennsylvania Hospital, 
Philadelphia: ^'I háve been an earnest advocate of dry 
dressings almost since I entered t»\iQ ^xoí^^<«^\»vi« ^^^^"^ 




324 



lem. I hsi^H 



of my earlíeet papers waa in advoaaoy of them. 
nevěr had any occaaion to recede from enoh 
daticns. Tbaoking you for the opportunity of answer- 
ing qiieries like yours, I am very traty yours," eto. 

C. H. Maatin, Mobile, Alabama: "I ose dry dresa 
ínga ÍD small wounds and íd faot in all viounds wbere I 
can get exaot coaplation. Here I use indifferently 
Bismuth, Ariatol aud eometime§ lodoform, but itB odor 
ie objectionable, and I do not Ibink it poHBeages any ad- 
vantage over Árieto), Earophen or Borio Aoid. I might 
add I use more Boracio Aoid for small wouode, than 
anjtbing else. Wbere I am unable to get exaet ooapta- 
tioD, I am foroed sometimea to nee moiat dreaainge. As 
a rule I prefer dry dresaing, firat covering with the 
aeleoted artioles (Boříc Aoid, Biamath, Ariatol or auoh 
artiolea as I prefer at the time), tfaen aeveral folda of 
gauze, {lodoform, Mereuriíi, Boric, Eucalyptus oř simple 
dry ganze) cotton, gause and then bandage." 

D. W, Yandell.Profeasor of the Prínoiplea of 8nrg( 
aud Gtinical Sargery to the Medical Departmeiit of 
University of Louiaville, Kentucky: "1 like dry snr^' 
oal dressinga where I oan use them on perfeotlydry snr 
facea wbioh I can keep dry by complete drainage." 

Theo. A. McGraw, Profeaaor of Surgery to the De- 
troit Medioal College; Siirgeon to Saint Mary's florpi- 
tal; Surgeon to the Harper Hospital.Detroit, Miohigan: 
"I aim to keep my wounds aseptio and am fond of the 
dry method of operating." 
Aagustas C. Bernays, St. Loaia MiaBoorí: 
sider tbat the dry tieatmant ot 'ww>m&» \k 
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method in all oases where an aseptio operation can be 
performed, where there is no sepsis before the operation 
and where there is no infeotion during the operation. 

**Reoently an excellent powder for the dry treatment 
of wounds has been pat before the profession in a most 
convenient form under the name of 'Sennine.'" 

Frederic H. Gerrish, Sargical Instruotor to the Port- 
land School of Medioine; Profeseor of Anatomy to the 
Medical Department of Bowdoin College: "I use car- 
bolic solution for the instraments and sublimate sola- 
tions for hands and the íield of operation, first scrubb 
ing these with hot water and soap Dry ioaoform on 
the wound, and above this a voluminoas dressing of sub- 
limate gauze háve served me so well for so many years 
that I feel little disposition to abandon them for any 
new things whích I háve yet seen." 

E. H. Bradford, Instruotor in Clinioal Surgery to 
Harvard Medical Sohool; Visiting Surgeon to the Bos- 
ton City, Children's and Samaritán Hospitals: "I pre- 
fer dry dressings in aseptio surgery in all oases where 
the wound is aseptio." 

George Wiley Broome, Professor of Surgery and 
Dean of the Weman's Medical College, St. Louis; Sur- 
geon to the Woman's Hospital, St. Louis. In a recent 
letter to the writer Doctor Broome said: 

^^Any physician may see and appreoiate the great 

value of dry dressings in surgical cases. I may go a 

little further and ven ture the prediction that £he scien- 

tifíc surgery of the near future will not even include the 

DOW wideJj ufed irrigating \eftftei\ft Vu \X^^ 'ws-^N-toss^^-^- 
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tarium of the surgeon at all. iDstead of irrigations the 
asepticity of a wonnd will be secured and maintained 
by dry spongiog. In sappnrating cases asepsis will be 
established by destroying the mediam in whioh the 
pyogenic micro organ isrns grow and maltiply, by the 
samé means. The availability of any antiseptio is en- 
hauced in proportion to the degree of its inhibitory 
power. The inhibitory function oan be performed per- 
fectly in a dessicated fíeld only. Dessication can only 
be secured by means of dry, together with hygroscopio 
dressings. A supparative inflammation with the pres- 
ence of pus, wherever found in the human body, must 
be treated by dry sponging, not by irrigation, so tbat it 
will only be a little while until the application of pow- 
ders possessing such power will be a aniversal praotice 
among progreseive surgeons. 

**Latterly I háve been using *Sennine' to dust over 
laparotomy wounds and háve found it superior in many 
essential particulars to other antiseptic powdersP 

In a recent páper entitled '*Some Fresh Points in the 
Technique of Celiotomy^ Extra Peritoneal Abdominal 
Hysterectomy and Ideál Myomectomy," read before the 
St. Louis Medical Society and published, April 7, 1894, in 
the Weeklt Medical Reyiew of St. Louis, he says 
further: 

^'I am strongly partial to dry dressing and dry spong 

ing. I believe that one of the greatest achievements 

of scientifío surgery belongs to the future in this partie- 

ular direction. When practical surgeons become more 

f»mili^r with the life, habila, gio^xXv ^bW^ ^^^^lo^mept 
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of the pyogenio microbes, then they wlll learn to ap* 
preoiate more fallj the importance of an early and ab- 
solnte abandonment of the praotice of irrigation and I 
farthermore wish to make this deolaration now: that 
ideál sargery can, in the near fature, contemplate the 
act of the irrigation of woands and cavities only in the 
light of a revolt against the science of regeneration. I 
mean this statement for a sweeping one covering all 
oases, and especially pus cases, those very ones that 
are looked apon to-day as presenting the ideál condition 
for irrigation, dry sponging is the fresh point therefore 
that I wish to show, whether it be for a pyocelia or a 
sapparative otitis media, I care not which. Dry spong- 
ing and dry dressing will be the praotice of the futare. 
Dry sponging is more rational in every respect than the 
irrigating method or wet sponging. Dry dressings by 
means of powders háve proven more satisfactory be- 
cause of their inhibitory power. 

**The relative value of these powders is a subject I do 
not care to discuss further than to mention the very 
great valné of iodoform in all tnbercnlar processes and 
boracic acid and phenol in combination as an ideál an- 
tiseptic and dessicant. 

^'You know that iodoform was first introduoed to the 
profession by Mosetig Moorhof in the year 1880 and is 
composed of alcohol, iodine, carbonate of potash and 
water and its reál merit, as an inhibitory agent depends 
upon its slow deoomposition and the liberation of iodine. 
The latter acting in two different ways. The one is the 
tínťíBepťw property of iodine deatioY"^^?* ^<žk\\s^\\V<i^ "^i^^ 
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other ifl the chemical property of iodine to eliminate tbe 
toxines rendeiing them insolable and therefore unab- 
sorbable and thos innocnoas to the Bystem. The hygro- 
scopicity of the impalpabie powder of boracic aoid is 
too widely known to reqoire ezplanation, and since the 
father of antiseptic sorgery still dinga to the use of 
oarbolic acid I need scarcely nonsume yonr time in com- 
mending the inestimable value of a combination in 
powder form of boracio aoid and phenol. These háve 
been happily incorporated ander the name of 'Sennine' 
and I know of nothing saperior as a topical dressing to 
prevent parasitism and thus secure the early and rapid 
healing of a sorgical wound." 

In order to obtain the very latest and most reliable 
views npon these subjects, the author has been in oon- 
stant correspondence with many eminent medical gen- 
tlemen for some time. The correspondence has been 
pecnliarly valaable, instructive and edifying — indeed, it 
is a soarce of very great regret that space does not per- 
mit the pnblication of the correspondence in fall. The 
author is deepiy indebted for the nniform courtesy and 
patience with which he has been indalged by these pro- 
fessional gentlemen, the demands npon whose Talaable 
time mast háve been maltifarious. In almost every 
single instance there has been a marked display of that 
trne scientifíc brotherhood in which each lends his aid 
freely and willingly to a brother investigator — indeed, 
the correspondence has broaght out in a remarkable de- 
gree tbat indissolable tie of brotherhood and unity 
whiob binda the medical genW^iíi^Ti ol ^^%f!i^^Tí.<ie8 
<i olimea. 
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ProfesBor Doctor Vincent Czerny, Professor of Sut- 
gery to the University of Heidelberg: — "I use, almost 
ezolasively, ganze and wadding that has been sterilized 
with streaming steam. Both are fírst boiled in a 0.6 
per cent. salt solution and then sterilized in steam. 
The catgut is sterilized in 1 per cent. bichloride solu- 
tion. For disinfection of the hands we use Fuer- 
bringer's method. For disinfection of wounds we use 
the foUowing: lodoform gauze and cloth which has 
been sterilized and dipped in 10 per cent. iodoform- 
ether eolution. For moist bandages we generally use 
1 per cent. of aluminic acetate." 

Professor Doctor Carl Gussenbauer, Professor of 

Surgery to the University of Prague: — ^,**In an 

swer to your qnestion I would say that the asep- 

tic and 'antiseptic methods are in use in my clin- 

ic. Asepsis is secured by sterilization of the in- 

struments and of the materials ušed for ban- 

daging. For antiseptic purposes I use the corrosive 

bichloride of mercury (1:1000), and for the intestine 

salicylic or boracic acid. For dry bandages and for the 

tamponade of wounds which háve been infected, and 

also in cases of tuberculous accumulations, I use iodo- 

form. For moist bandages, when treating cases of 

acute purulent inflammation, I use the acetate of alum- 
inum. For ligatures I use catgut, and for stitching, 
carbolized silk thread. 

"We háve recently made some other experiments 
with difEerent antigeptics, but háve found nothing more 
satisfactory than those mentioned. I hope that the^e 
f ew brief mdications will be oi »6r^\ft^ \ící ^^'^•'^ 
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Professor Doctor Friederioh vod Bsmarch, Professor 
of Sargery to the University of Kiel: — In answer to 
my letter, Professor Esmarch, who is without doubt the 
greatest military surgeon of the world, sent me a oopy 
of his Handbuch der Kriegschirutgischen Technik. This 
work was offered in competition for the large příze to 
be awarded by the German Empress for the best work 
on the teohniqae of military surgery. A jury consist- 
ing of Professor Doctor B. von Langenbeck, of Ber- 
lin ; Professor Doctor Billroth, of Vienna, and Profes- 
sor Doctor Socin, of Basle, awarded the prize to this 
work of Esmarch. It is undonbtedly one of the great- 
est, if not the greatest, work on military sargery in any 
langaage. In it Esmarch describes and prescribes in 
detail várious preparations of phenol, snblimate, zino 
chlorid, boric acid, alaminic acetate, salicylic acid, 
chromic acid, thymol, potassic permanganate, benzole 
acid, iodic tri-chlorid, tri chlor phenol, ohlorin, alum, 
aseptin, salphates of zinc and copper, zinc salpho car- 
. bolate, aseptol, encalyptol, oil of juniper, hydrogen 
peroxid, absolute alcohol, iodoform, bismath subnitrate, 
naphthalin, zinc oxid, sozo iodol, derraatol, aristol, di- 
iodothio-resorcin, sulph aminol, salol, etc,a8 antisep- 
tics in the form of solations oř as dry dasting powders. 

Doctor Thomas Annandale, Regius Professor of 
Clinical Surgery to the University of Edinburgh: — 
^^First — In all cases of aseptio wounds, operative or 
otherwise, carbolic solution (1:40) is ušed and the sur- 
face of the wound well douched with it. Before olos- 
ing the wound all fluida are i^ie^^^^ Qxi^^wid then a 
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piece of maslin wbich bas been kept io a oarbolic sóla 
ti on (1 :40) is applied next tbe woand, having tbe fabric 
previoasly well sqaěezed so as to leave it jast damp. 
Over tbis one oř more layers of wood wool oř corrosive 
wool, aocording to tbe probable amoant of seroas or 
otber discbarge, are applied and all are kept in position 
by a soft Jiannčl bandage. 

Tbe dressing is not interfered witb until — 

a, Any discharge sbows tbrougb tbe dressing. 

i. Any rise in temperature. 

c, Irritation or sweliing felt by tbe patient in tbe 
part. 

Second — Septic woands are treated by tborougb wasb- 
ing witb carbolio soJution (1:20); by tbe free use of 
iodoform; by tbe application of cbarooal poultices, in 
wbicb 1 bavě great faitb; and, in tbe čase of tbe limbsy 
tbe antiseptic batb is ased wben possible." 

Doctor Jobn Cbiene, Professor of Sargery to tbe 
University of Edinbargb: — "Tborougb preparation of 
tbe skin of tbe patient, snrgeon and assistants witb 
soap, water, turpentine and metbylated spirits, folio wed 
by 1 :20 oarbolic acid. Instruments boiled and tben laid 
in 1 :20 oarbolic acid. Dry corrosive snblimate dress- 
ings; swabs, not sponges, of gauze, or wool enclosed in 
ganze (as sbown me by Mr. Cotterill, Assistant Snr- 
geon, Edinburgb Royal Infirmary ) ; rarely use drainage 
tubes, careful pressure taking tbe pláce of drainage, 
taking great care to arrest baemorrbage at tbe time of 
tbe operation." 

Dr. Tbomas Bryant, London^ Eií^I^xl^v **\ ^Jc^^íjví^ 
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use dry dressings for fresb woands and of these t pref er 
the wood wool tíssae, that is wood wool mercariated 
and enclosed between two layers of gaaze. 

"I employ warm oř hot water stained of a cherry 
oolor witb the tincture of iodine to satarate tbe spoDges 
I ase in operations; and always apply to the surface of 
a wound, before its dressings are applied, a sponge 
wrang out in very hot iodine water to stop capillary 
oozing. I finally dast the wound before closmgit, witb 
a powder Gomposed of one part iodol and foar parts 
powdered boracic aoid. 

''I asaally satnre my wounds witb fine chromicized 
oatgut or silk rendered aseptic by boiling in carbolio 
water and preserved on a metal winder in pure alcobol. 

'^lodof orm gaaze I apply to the surface of tbe wound 
beneath tbe wood wool tissue. I, in all deep wounds, 
introduce a drainage tube of rubber for one or two days 
and rarely dress wounds for the Hrst three days, if there 
are no indications for interference. 

*'In large wounds I use a simple strip of ' piaster ap- 
plied between tbe sntures to keep the edges in apposi- 
tion. Most of my wounds heal by 'quick union.' " 

Dr. Victor Horsley, London, England: "I use steri- 
lized water. Five per cent carbolio solution for my In- 
struments after sterilization by boiling. For disinfeo- 
tion of the hands 1:500 perobloride of meroury. In 
caseš of any doubt I irrigate witb weak solution s of mer- 
cury, 1:1000 to 1:4000. 

"I use dry dressings wbereverpossible andavoid hem- 
orrbage aa muoh as possible.'' 



Dr. Reginald Harrison, Surgeon lo Saint Peter'B 
HoBpiUl; HnDteri&n Profesaor of Pathology and Sur- 
gery, Royal College of Hurgeone; London £ngUnd: 
"dmoiiget the uses oE antÍBeptios mnist be iouladed 
their applicatioDS to operatioDS involving the urinary 
apparatus. Heoent reaearchee, based npou bacteriologi- 
oal observationa, ehow that tbe arine ia capable of be- 
ing acted upon in the oourse of ite excretion aa to render 
the oconrrence of rigora and feyera foUowíng lesions 
and abrasions of the aietbra, aa after internal ursthrot- 
omj, divulsion, or the use of oathetera and bougiea, 
elther rare oř mnoouous. TbÍ8 proceas íb usiially re- 
ferred to aa aterilisation of the urine and was Hrst put 
inio prominence by Dr. E. E, Palmer of Louiaville, Ky., 
ohiefly with the use of boraoio acid adminiatered inter- 
nally ae a preliminary to the operation of internát ure- 
throtomy. For ihis purpose, aa well aa for other oper- 
aliona of a like nature, for two oř three daya previously 
I ufiually adminiater from tive to ten grains of boraoio 
acid in water every foar hourá. My results in Ihua 
preveniing rigors and fever correapond with ihose of 
Dr. Palmer. Thia aotion of boraoio aoid ie probably 
due to ita being eliminated largely by tfae urine and 
ihere aotiug aa a proleetive againat bacteriai develop- 
ment and propagatlon. Quinine, ealol and hyposulphite 
of aoda aot much in the Hame way. In uncomplioaled 
caaea of purulent oyetitis the iast mentioned chemioal 
m half-drauhm dosea admiiiistered three oř four times a 
day in water wílí often speedily olear the urine of pua 
and all tracea of bacteria. Oopaiba, aandal wood, sáli- 
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cylic acid and oabebs háve a simllar, thoagh probably 
feebler action on the arine as antiseptios. Amongst 
local antiseptios, solutions of qainine and perohloride of 
meroary are amongst the best for washing oat the blad- 
der. The former may be ušed in the proportion of two 
grains to the ounoe of water and the latter not stronger 
than 1:6000. Carbolic aoid as an injeotion for washing 
out the bladder often caases intense irritation when 
ased in saffioient strength to aot as a baotericide. 

"These are the drugs I asually employ as antiseptios 
in lesions and parulent conditions involving the urinary 
tract." 

Dr. W. W. Keen, Professor of the Prinoiples of Sur- 
gery and of Clinical Surgery to the JefEerson Medical 
CoUege of Philadelphia; Sargeon to Saint Agnes' Hos- 
pital, Philadelphia, Pa : "I háve no especial antiseptio 
formulsB or I woald gladly give them. I employ oom- 
monly carbolic acid and bichloride solutions. I almost 
alwajs use dry surgical dressings, antiseptio or sterilized, 
rarely wet. I háve practicaliy abandoned marine 
sponges and use sponges made of dry bichloride or ster- 
ilized gauze rolled into balls about the ordinary size." 

Dr. Nicholas Senn, Professor of the Prinoiples of 
Surgery and of Clinical Surgery to tue Rnsh Medical 
College of Chicago; Surgeon-in-chief to Saint Joseph'8 
Hospital of Chicago; Attending Surgeon to the Presby- 
terián Hospital, Chicago, 111.: "I prefer dry dressings 
in all operations for aseptic conditions. In all other 
cases I rely on solutions of carbolic acid or sublimate. 
In operationa for open tubetouVat \^«\otl^ I ^ive iodine 
solation the preference." 
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Dr. Arpád J. Gerster, Profeesor of Surgery to the 
New York Polyclinio; Surgeon to the German Hospital, 
New York City; Surgeon to Moant Sinai Ho8pital,New 
York City: "I háve no favorite antiseptio formulsB. 
The one8 1 use yon will find mentioned in the last edi- 
tion of my book on the samé snbjeot and in a pamphlet 
mailed to your address to day whioh oontains also an 
ezposition of the principles governing the use of dry 
and moist dressings." 

Dr. Gerster has been so freely quoted in the preced- 
ing pages and his work is so wellknown that his opin* 
ions may be easily inferred. 

Dr. J. William White, Professor of .Clinical Surgery 
to the University of Pennsylvania^ Philadelphia, Pa.: 

^'My dressings are as follows: 

**Skin oleansed with 
^*{a) Soap and water. 
"(^) Alcohol. 
*'(í) Carbolio aoid 1:40. 
"(//) Sublimate 1:1000. 

'^Fponges are plaoed in a solution of 1:50 carbolic 
acid in 1:2000 sublimate. As little sponging or irriga- 
tion as possible, ezcept in G8ses where operative area is 
always infeoted. Then a douche of 1:20 carbolio acid 
in 1:1000 sublimate. Drainage tubesusually dispensed 
with in clean wounds. 

"Permanent dressings of two varieties: 

**1. (a) lodoform dusted thickly overedgeof wonnd 
and over skin for some distance. 

"(^) Moist crumpled lodoform gauze. 




"(í) Moist oiumpled aublimate gauze. 
"(á) Sublimate gause bandagee. 

"2. Doable cyanide dresBing ae recommended 
LÍHter witb bU latest modificationB. 

"Reaults about equally good witb tbeee two methoda 

"Id mofit geneia! clinical work and in tbe majority 
of all operative work a. mild but thorougb antisepeii 
witb a minimum of epooging, irrigatioD, etc, íb to bd 
preferred." 

Dr. John Ashhorst Jr., ProfesBor of Surgery and 0$ 
Clinical Surgery to tbe University of Pennaylvaníaj 
Surgeon to tbe Peonsylvania Hospital; Surgeon to thf 
Cbildren's Hospital of Pbiladelphia, Pa.: "I beg tA 
say tbal an account of tbe aotiseptic measures wbioh 1 
employ niiy be found in the siitb edition of my 'Priw 
cipleB and Praotioe of Surgery' reoently publiabed bj 
Measra. Lea Brothers and Co., of this oity." 

Dr. AahbnrBt therein recommends "antiBeptics diluta 
■mitk good common senst." 

Dr. J. M. Bartoň, Surgeon to the JefFereon Medioa 
College HoBpital; Surgeon to the Pbiladelphia HoapitaU 
"I am in the babit of naing at my olinica at the Jef- 
ferson College HoBpital and the Pbiladelphia Hoapital, 
where I háve ezperienced aaaJBtants, aseptÍG meaanreB in 
mott of my operaliona, firet éterilizing the parta, the 
sponges and the banda of the operátor and aesietanta 
with some of the well knowQ antieepticf, UBnally bí- 
obloride of mercury {1:1000), and preparing ti 
menta by boiling. 

"Daring tbe operation \)o\\e4 vtó.BT ilone is m 
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the wontid ta dressed with dry ganse sterilized by he&t. 
When we cannot expect to reraove ihe blood-atained 
gaose at tfae end of twenty four hoars, aa when an open 
wound ig packed wilh it, iodoform ganze is ušed. 

"In out oftown operationB, where I cannot bavě my 
QHual asaietante, I rarely altenipt aseptic work, but be- 
fore, duriug and partionlarly after an operaiion, I uae a 
Btrong Bolntion of bichloride of mercury freely to tbe 
wonod. The instrumente and the towela Burrouoding 
tbe aeat of operation are Bterilízed with a 5 per cent. 
Bolation of carbolic acid. 

"I háve put up in dozena, bottlea eaoh oontaining one 
oance and a half of carbolio acid and one ottnce of aloo- 
hol. One of these 1 oarry with me to eaob óf my pri- 
vate operations aud empty iuto a quart of warm water, 
making a 5 per cent. solution, in irhich the instramentíi 
lie, in their tray, nntil the palient is under ether. Tow- 
ela are then wetted in the solution, whioh reraoves it 
froin the instrnments, and ihe towels are ueed to snr- 
roand the site of the operation and to cover the inťUu- 
ment tabte. 

"Tbe additioD of the alcohol causes the carbolic acid 
to fuUy and qaickly dieaolve in the water. 

"Dry dresaingB, sterilized by beat, are oarried with 
me and applied while the parts around ihe wound are 
Btill wet wilh Ihe meroiiriai solution. 

"When the wound is open and infccted, I ubb wet 
dresainga, UBually ganze wet with the mercurial aolii- 
tion, being carefiil to fully cover the dreasicg with mao- 
intoah to prevent evaporation Btrengtbemttf^tb^ »:ili\.t\Q^ 
and aasing blistering." 




Dr. William Hnut, Surgeon to the Penneylvanift' 
Hofpital, Philadelphia, Pa.: "I háve no favorite form 
u'eb for antiseptic prucedures; varjing etrenglha of aot- 
rosive chloridea, oarbolio acid and ňoi water meet all 
Ihe reqiiirements aocording to my experience." 

Dr. Roawell Park, Profeasor of Surgery to the Med- 
ical Department of the Universit; of BuSaio; Surgeon 
to tbe Euffalo General Hospital; Consulting SargeoD to 
the Fitoh Aooident Hospital, Buffalo, N. Y.: "My fa- 
vorite application to the parts to be operated on, and 
wbioh I háve appUed for at least twenty-four bourá pre- 
viously, when opportunity permitB, ia of green soap 
with 5 per cent. of lysol or of hydronapthol, perhaps a 
liltle glycerin being added to tbe whole masa. Thia I 
bavě applied on compresses, witb rubber tiasne ontside 
to prevent evaporation. 

"In my portablti operating outlit, whíoh I carry to alL' 
Gountry operations, I také a aaturated alcobolio aolntion 
of hydronapbthol for use upon instruinenta, ligatureř, 
etc , to be uaed during the operation. These I pláce in 
boiling water and add to it a little of tbe alooholio ao- 
lulion. The bot water takea up so much of it aa ít oan, 
making thereby a aaturated watery aolution, and the 
rest ia eimply waeted, Ihe losa, however, being inaignifi* 

"I am now using for almost all oaaes. as a meana of 

sterilizÍDg Lhe operator'B and aaeiatanta' hands, ordinary 

flour of muatard, • • » the procese being about aa 

follows: 

"Witb a naíJ braah thehands ate vtoTou^hly scrubbed 

with green soap, then it is ňtiBeSL oS. K \fcW!.\|W.T&( 
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oř 80 of tbe floar of rnuatard íb then put on the hands 
with a Httle water and thoroughiy rubbed ioto all 
oreases and parts about the tinger nails, and thna manip 
ulated for ibree or four minuteB. The result ia tbe 
most perfect sterilization of the handB, with the leaHt 
immedtate afterdiBturbiince of the ekin tbat can poBBÍ- 
bly be produced by any meatis known to me. Youwili 
remember tbaL tiie oil of mnatard is ODe of tbe moBt 
powerfnl aDtÍHeplios knowu; io faot, all of tbe aromaťio 
oiU ahare tbiH properCy with ít. Qiiite recently I bavě 
ireen cinnamoD recommeDded íd the samé way, and I 
háve no doubt tbat powdered cinnamon would be as 
good as moatard, but not so eaaily prouured. One ad- 
vantage of tbe latler íb tbat it is at band in almost erery 
houeehold. It ia more than an ordinary antifieptio. 
* * • Muatard can alwaye be reoommended as a de- 
odorising agent when the hands háve become oontam- 
inated with any foul-amelling materiál, For my own 
part, I Bball háve no fear in going at onoe from tbe dead 
room to tha operating table, providing my clotbing car- 
ried notbing, if I ooald resort to thia meaos oi disin- 
feotion and sterilization, 

"It ia, in my estimation, extremely deairable to háve 
8 good coQibined etyptic and antiaeptic. For thia pur- 

fioae I moat bighiy recommend to you a 5 per cent. ao- 
ution of aulipyrin. T iiia I háve ased for several yeare, 
after having lirst carefully tested it as an aotÍBeptio. In 
solution of thia atrength it is a fairly powerful germl- 
cide, and if once oarefuUy prepared with Btenlized wa- 
ter, and kept protecled from ordinary almoBpberio oon- 
tamination, oan be uaed with impunity so far as danger 
of infection ia coneeriied. As a atyptic it is more poW' 
efful than any medioioat aubstance with which 1 am 
familiar. I háve ueed it on and in the brain, on and in 
the abdominal viacera, háve iajeoted it into the bladderj 
háve ušed it in tbe noae, in fact, in any and wvxi íjIim. 
třbere ooťmg bas given me an^ Uou\i\«^ ^■íA- V-ařisi 



learned to háve a tirm faiih in ita valuable propertiea. 
\a my c!iniú I háve alwaya al hand a spray botlle from 
wbiub il oaD be aprayed upon any oozing Hurfaee, and it 
ia ased almost daily. To many olberH, al hom« and 
abroad, I háve d e mou strate d its propertiea in thia direo- 
tioD, and háve nevěr known it to give anything bat sat- 
isfaction." 

Dr. C. H. Mastín, Mobile, Alabama: "As to antí- 
septio formuliB, I rarely, if ever, confine myaelf to boj 
one Hpetíial formula. Sometimes I 'use merourio bi- 
obloride, íometimeB hot water, and now and then 
Tbierdefa'§ boro-Balicylic lotion; tbís last I prefer in ab- 
dominal eections. When I use mercuric biohloríde, I 
use it as tbe oase may be from 1,000 to 12,000 atrengtb. 

"I nevěr nse 'proteolive' unleas iu thoae caaes vberel 
resort to a moiat dreseing, and then I use oiled ailk, 
waxed páper, oř Ihin rubber. I do not see any speciál 
advantage of Líateťa msukiatosh over auy one of lbe 
snbstitntea I bavě mentíoned. Before all operationi 1 
háve the ekln clean, using green soap wilh braah U) 
Bconr it thoronghly, then merourio biohloric, 1:1000, 
1:^000 oř 1:5000, aa the caae may aeem to require; theu 
wa^h it off wilh boiled water and aluohol oř ether. / 
attempt to cUan Iht parts, In other words, I render them 
as uear aseptio as posaible, and rely more on tbis tbao 
the autieeptio lotions, ohemicals, eto., wbioh are ao ex- 
tensívely uaed." 

Dr. Theo. A. MoGraw, Profesaor of Surgery to the 
Detroit Medical Gollege; Surgeon to St. Mary'8 Hoa- 
pital; Surgeon to the Harper íloapital, Detroit, Míob '. 
"I háve liille faith in aniiaeptioB «:«/'/"'' ^w/Aj^- 
tic piirpases. I aim to keep my wounda aseptio, and am 
fond of the dry metbod of operating. Ueiially befora 
operating, I háve tbe ekin Bbaved with aoap and water, 
tbea wilh ether, and linally with a S per milte aolntion 
of aorroaive sublimate." 
J^r. Frederiok H. Gerriah, Satg\tia.\ yiiaXí^ii*^!^ Sa 'i* 
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Portland Sohool of Medicíně; Professor of Anatomy 
to the Medical Department of Bowdoin College: *'I 
use carbolic Bolution for the Instruments, and subiimate 
solution for the hands and the fíeld of operation, fírst 
scrabbing them with hot water and soap. Dry iodoform 
on the wound, and above this a voluminous dressing of 
subiimate gauze háve served me so well for so many 
years that I feel little disposition to abandon them. 
Results háve been so satisfactory with this treatment 
tbat I sbalí continue to folio w the pian until there ap- 
pears more reanon than at present íor a ohange." 

Dr. D. W. Yandell, Professor of the Principles of 
Surgery and of Ciinical Surgery to the Medical De- 
partment of the University of Louis ville, Ky.: "The 
three antiseptics that I use in my practice are corrosive 
subiimate, iodoform and carbolic acid. The fírst and 
last I use in varying degrees of strength; the second 
usually in powder or on gauze. I do not use corrosive 
subiimate in abdominal sections." 

Dr. E. H. Brad ford, Instructor in Ciinical Surgery to 
the Harvard Medical School; Visiting Surgeon to the 
Boston City, the Children's and the Samaritán Hospi- 
tals, Boston, Mass.: "I can only say that I make use of 
very simple antiseptics. Corrosive subiimate (1:1000 — 
1:3000), iodoform in powder, aristol in powder, and 
peroxide of hydrogen of various strengths. Carbolic 
acid is ušed, of course, and for ointments, aristol and 
vaseline." 

Dr. J. McFadden Gaston, Professor of Surgery to the 
Southern Medical College, Atlanta, Ga.: "In septic 
conditions, my reliance has been chiefly upon the fol 
lowing, giving preference in aocordance to the čase in 
the order named: — 

"Labarraque's solution, with the addition of perman- 
ganate of potash. 

"Lugol's solution, diluted with varying quantities of 
hoileá water. 



Carbolic aoid, one onaoe; glycerine, three ounoeB and 
boiled water, one pint (more oř less, to suit tbe oaae). 

"Spirita of turpeniine, one oance; oamphor, one 
drauhm, for firat applicatíona and afterwards, witb a<l- 
dition of like qiiantity of olivě oil. 

"Peroxide of hydrogea ia often employedas prepara- 
tory to olher meaaurea. 

"My uae of corroeive Bublimate ia limited to ol< 
ing tbe skin in tbe field of operations." 

Dr. Henry R. Wbarton, Demonstrátor of Sargery 
tbe University of Pennaylvania, Philadelpbia, Pa.: 
"I fear 1 bavě no speciál antiaeptic formulce. I dbq bi 
chloride solution (1 :2000 or 1 :4000) and, in speuial oasea, 
boiled water for tbe irrigation of wounde. I nae largS' 
ly, in anliaeptic dreasinga, tbe modified moiet metbod; 
tbat is, applying next to tbe wound a few layera of 
gauze, wrung out in biobloride aolution, over tbis a pad 
of dry biobloride gaase, and over tbia a pad of bioblo- 
ride cotlon and a bandage. I alao frequenily nae dry 
aterilized gaiue, and tbink my results witb it are eqnally 
good," 

Dr. J. E. Micbael, Surgeon to the University Hoapi- 
tal; Conaulting Snrgeon to tbe Presbyterián Eye, Em 
and Tbroat Hoapital, Baltimore, Md.: — "My metbod is 
to bavě tbe aiirfaoe of the field of operation tborongbly 
cleansed witb aoap and water, then treated witb etber 
or aloobol and reoleanHed, after whiob I bavě the part 
covered witb a moiet dreesing of 1:1000 or 1:3000 bi- 
obloride solution tor aeveral bours prior to operation. 
I do not believe tbere ia any neonssity for applying sd 
aDtiaeptic aolution to freah tiaauea daring an operation, 
but pláce my main relianoe upon cleanlineas aud thor- 
oiigb diainfection of tbe seat of operation, aa well as of 
banda, instrumenta and all other matter iikely to come 
in contact witb the wound. 

"My áreBsiagi are mam\y byh^^Vb s*.fttUized ganse oi 
Jodoform g&nze. In obatelňo ■pTaAVVia, sa-'^*'"" "' " 
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ventive preparation of the ezternal parts involved, apon 
the Unes laid down above, I make no ase of antiseptics 
in normál cases. In instrnmental and manipulative 
cases I depend upon douches of sublimate solution of 
the strength of 1:1000 to 1:10000, depend ing upon the 
parts involved." 

Dr. George Wiley Broome, Dean of the Woman'8 
Medical Oollege; Profeesor of Surgery to the Woman's 
Medieal CoUege; Sargeon to the Woman'8 Hospital, 
St. Louis, Mo. (See his remarks qnoted under the dis- 
cnsBion of "Dry Pnlvernlent Dressings"). 

Dr. A. C. Bernays, Professor of Anatomy, Woman's 
Medical College, St. Louis, Mo.: ''The following are 
some of my favorite formulsB: 

IJí Collodii, flSiv. 

Hydrargyri bichloridi, - - gr.j. 

M. 

S. To be ušed with a brush over stitches and in- 
eisiou so as to seal wound. 

Bí Acidi Borici. 

Bismuthi subnitrici, - aa S*j* 

M. 

S. To be dusted on the incision very profusely so 
as to cover up the stitches. 

"Recently an excellent powder for the dry treatment 
of wounds has been put before the profession in a most 
convenient form under the name of Sennine." 

The author himself will add that he has secured with 
the dry dressing which Dr. Bernays mentions (Sennine, 
a combination of phenol and borio acid) most excep- 
tional results in cases amenable to dry treatment — in- 
deed, in one čase of aocidental incised wound of the 
hand in which he was himself his own patient, the pro- 
cess of repair was naught less than an ideál one. These 
results, as we háve previously noted, háve been oorrob- 
orated by a large number of eminent medical ^entW 
men. 



We may Bummarize Bome of theBe statements and re* 
searches as follows, bearing in mind that this is by no 
meanB complete otherwise: 

Cabbolic Acid. — GuBBenbaner, Esmarch, Lister, An- 
nandale, Senn, Bartoň, White, Chiene, Horeley, Ger- 
risb, Gaston, Hunt, Keen, Yandell, Biscboff, Bar, 
Fri^Bcb, Winckel, Lucas Cbampionniere, Kocher, Gers- 
ter, etc. Usčd exclusively by: Lister, Cbiene, Annan 
dále, Horsley. Biscboff, Fritsch, Winckel, Lucas-Cbam- 
pionniere, and others. 

CoBROsivE SuBLiMATE. — Czemy, Gassenbauer, Es 
marcb, Keen, Bartoň, Hunt, Wbite, Bernays, Micbael, 
Wharton, Bradford, Gerrish, Gaston (only for tbe pur- 
pose of cleansing tbe skin in tbe vicinity of operation), 
Senn, McGraw, Yandell, Harrison, Gerster, Mastin, 
Kocber, etc. Ušed exclusixely by: McGraw, Michael 
and Wbarton. 

loDOFORM. — Esmarcb, Czemy, Gussenb^uer, Michael, 
Bradford, Gerrish, Yandell, Bartoň, Wbite, Mastin, 
Gerster, Kocher, etc. 

Sennine — Broome, Yarnall, Bernays, Heine Mark8, 
Mastin, Martin, Morne, Bucbanan, etc. 

BoRACtc Acid. — Harrison, Mastin, Bernays, Kocher, 
Bachanan, etc. 

loDiN. — Senn, Bryant, Gaston, etc. 

BiSMUTH SuBNiTBATE.— Esmarch, Kocher, Bernays, 
Mastin, etc. 

Hydronaphthol.— Park, Flower, etc. 

Salol —Esmarch, Harrison, etc. 

Hydrogen Peboxid — Bradford, Gaston, etc. 

Aristol — Bradford, Mastin, etc. 

loDOL. — Esmarch, Bryant, etc. 

MusTARD.— Park. 

Antipyrin. — Park, etc. (Ušed as an antiseptic 
Btypťic) 
DouBLB Cyanid oř Ziiac ast>'S!IIke.c\íict.— Wbite, etc. 
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